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P R * FA T I O. 


N E NT E anno 175 5, novas tabulas Lunares manu- 
aratas cum illuſtribus regiæ claſſis Britannice præfectis 
communicavit celeberrimus Mayerus Gottingenſis, ex 
quibus ſperavit ſe poſſe conſequi partem ſaltem pretii lege 
lata notiſſima iis, cujuſcunque ſint gentis, promiſſi, qui 

veram methodum inveniendæ longitudinis in mari feliciter 
detexerint. Statim decretum eſt eas celeberrimi, dum 
viveret, aſtronomi regji, Bradleii Judicio et calculis ſub- 
mittere; qui, ex comparatione cum ejus obſervationibus 
accuratis quamplurimis fata, earum præſtantiam brevi de- 
| prehendit. Plenam autem ejus de illis ſententiam; 

ſimul calculorum omnium fructum, per duas literas, præ- 
fectis iiſdem ante memoratis expoſuit, quarum una datur 
Feb. 10, 17 56, altera autem April 14, 1760, et ad finem 
tabularum Lunarium, una cum aliis quibuſdam ſeriptis ad 
methodum Lunarem longitudinariam * ad- 

jectæ 8 

Cum vero auctor eruditiffimus continuam operam in 
poliendis et corrigendis | iis tabulis uſque ad mortem ejus 
(quz contigit initio anni 1762) collocaverat, novum et 


elimatius exemplare poſt ſe reliquit, quod vidua ejus non 
longe 


curarem: nunc autem in publicum prodeunt. f _—_ 


„ e „„ „ 75 1 V ' 
* 95 ; | E? FE * ow 


: lofige poſtes, vel circa annum 776 35 prerſectis rei longitu- 
dinariz tranſmittendum curavit. He ſunt illæ tabulz, que, 
propter inſignem utilitatem in longitudinibus patefaciendis 3 
in mari, lege lata anno 1765, præmio 3000 librarum con- I 1 
decoratæ ſunt, quæ viduæ defuncti Mayeri ſolutæ ſunt. ih - 
tabulæ mihi demandatæ erant, ut eas imprimi traderem, et 

impreſſas ederem, et præterea calculos Ephemeridis Nau- 


tice Britannicæ, tum primum inchoatæ, ex illis fieri 


. 


* 


jam quæ a nobis ad defectus quoſdam ſupplendos ] pre- _ 
tia ſunt paucis accipe. Deerant præcepta omnia cal- 1 
culi ad tabulas Lunares pertinentia; hæc itaque adjec i lad 5 
imitationem præceptorum Solarium) undeeim problematis - 
incluſa a XIV. uſque ad XXIV. Tabulæ motus horarii lon- 
gitudinis Lunz non ultra quartam tabulam extendebantur ; 
quapropter omnes tabulas motus horarii tam longitudinis 
quam latitudinis ſecundum tabulas ipſas longitudinis et 
latitudinis ex integro computavi, et ſuo loco inſerui. Pro- 
prie autem exhibent motus Lunæ velocitatem ipſi puncto 
temporis dato convenientem, five ſummam motuum ſemi- 
horis reſpondentium, quarum una datum tempus imme 
diate præcedit, atque altera idem immediate ſubſequitur. 
Columnam differentiæ meridianorum, quæ in tabula geo- 
graphica, p. iv. ab authore a meridiano Parifienſi nu- 
merata erat, ad meridianum Grenovicenſe retuli, ſumpta 
i difterentia 


ferectth-tempbreſth -n 
9. 16” ficut ipſe Mayerus ſta 9 
motuum Solis et Lunæ, quæ a — ul ee — 
ſervatorii Pariſienſis accommodatæ erant, ad meridianum | 
| obſervatorii Grenovicenſis roduxi, utpote noſtratibus ac- 
commodatius, neque aſtronomis alienigenis incommodum, 
cum ſit hic locus (abſit invidta dio) ubi plures obſerva- 
tiones Lunares quam ubivis alibi terrarum inſtitutæ fuerunt, 
et quotidie adhuc inſtituuntur. Præterea, in uſum noſtra- 
tium, earumque gentium, quæ ſtylum Julianum poſt 1582 
retinuerant, epochas 9 motuum ſecundum ſtylum 
Iuliamm ab anno 158 2 ad annum 1752 appoſui. Titulum, 
cum nullum tabulæ Lunares pre ſe ferrent, convenientem 
addidi, ſcriptis Mayeri conſonam. Titulum inſuper tabulis 
pro aſcenſionibus rectis et declinationibus com putandis præ- 
faxi, et titulos neceſſarios in fronte, cum nulli erant, etiam 
adjeci, Denique animadverſiones quaſdam paucis in locis 
aſteriſmis diſtinctas in calce paginæ ſuppoſui 
Cum ex exitu Veneris a Sole abaſtronemis Anglicis apud 
Caput Bone Spei anno 1 761 obſervato deprehendatur 
Solis parallaxis media 1. minor quam ex obſervationibus 
parallaxium Martis et Veneris anno 1751 a cel. De la 
Caille eodem loco inſtitutis concluſa eſt, melius viſum eſt 


novam tabulam apud p. xXxII. ex- novis his et certioribus 
obſerratis deductam ſubſtituere. 


— 


Tabula NN" non lers pod xu. et fimul, , —_ 
mola ju@dem,, p. 4. exhibite, adi altitudinem barometri 4% 
in digitis Parifinis expreſſam et ac gradum thermometri 
Reaumuriani accomodatæ crant; rem autem gratam, noſ- 3z 

tratibus Galtem, facturos exiſtimavimus eas ad menſuram E 
longitudinis Anglicanam et ad ſcalam thermometri Fah- | 
renhetiani referre; qued fecimus tam nota in calce, p. xxxii. 
adjecta, n en, ad 2 XIII. bp. 88, 8 9, 

adhibito. g ot 
Lector fortaſſe inte bie wh tons motus As Jain 
bis exhiberi, nempe a p. Lxxvi=-Lxxx1, et deinde etiam in 
fine omnium tabularum a p. xcII - xcix; cujus rei hæc eſt 
ratio. Poſtquam tabule juxta annum 2763 a vidui de- 
functi Mayeri acceptæ prælo nitus ſubjectæ ſuerant, alterum 
carum exemplare etiam ab cadem ad. preſeics. rei longitu- 
dinariæ tranſmiſſum eft ; quod a priori nihil diſſidebat; . 
niſi quod huic additæ erant tabulæ motus horarii Lune, 

(qu deerant, uti ſupra dium. eſt, exemplari priori) et 

Præterea alia tabula præbens augmentum diametri Le 
pro ratione altitudinis ipſius. Quamvis autem tabulæ motus 

horarii Lunæ, quas ego antea ſuppleveram, ab his parum 
abludunt, tamen et orbi aſtronomico et cel. authoris de- 
functi fame jus debitum credo has ipſius commenta- 
tationes integras unà in publicum evulgare. Hæ itaque 
tabulæ in fine omnium adjectæ ſunt. Numerus quidem 
3 | oat iſtarum 


75 


L vi 


iſtarum tabularum motus horarii Lung idem ac mearum 
eſt, neque diſcrimen ullum inter formam utriuſque depre- | 
henditur quod mentionem | meretur, niſi quod occurrit 
apud duas tabulas motus horarii latitudinis. Quemad- 
modum enim ego, p. IXxXII. exhibueram motus latitu- 
dinis dum Luna in orbe ſuo promovetur ſpatio 32. 56“, 
ſcilicet motu medio horario longitudinis, ita Dom. Mayer, p. 
xcix. motus latitudinis Lunæ expreſſit dum ipſa integro 
gradu vel ſexaginta ſcrupulis in orbe ſuo promovetur; con- 
ſilio quidem novo, et plane non iniquo, cum hæc metho- 
dus calculo ſexageſimali aptiſſima videtur; cut ex pros 
dlemate 2 * luculenter Pact. 


: Theoria Lune juxta Syſtema Newtonianum a cel. auc- 
tore ſummo ſtudio et ingenio elaborata (et illuſtribus regiæ 
claſſis Britannicæ præfectis olim una cum tabulis Lunaribus 
primis manuſcriptis tranſmiſſa) eodem hoc tempore nunc 
primum in ran em prodit. 


NEVIL MASKELYNE, 


ASTRONOMUS RE G1 Us. 


Dabam GR ENO v 101, | 
Feb. 23, 1770. 
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PROBLEM A 


In loco, cujus longitudo obiter cognita eſt, quovis tem- 


* * 9 * Fl * - 


pore, dum luna luceat, invenire veram illius loci lon- 
— ei 
r 


BS ERVETUR diſtantia adparens inter lmbum, hun 
ucidum et ſtellam quamvis zodiacalem, cùjus locus re- 
ſpectu eclipticz accurate cognitus ſit, noteturque 


- 


momento tempus horologii portatilis, aut alius cujuſcunque,. modo 


eus motus fit per Pancas horas æquabilis et juſtæ vel cognitæ um 
wotu diurno ſolis et, ſtellarum yelocitatis, E 15 een LTC 
II, Ante vel poſt hanc obſervationem capiatlr Vi ' folis' vel! e 


cunque ſtellæ extra meridianum verſantis altitude viſa, aut alia fiat 
obſervatio, ex qua poſſit, data latitudine loci, aſcenfio recta medii 


eli, ſive punctum æquatoris culminans ſub meri 
inveſtigari. | 8 . 21 20147 


„ 

III. Ex hac obſervatione et intervallo temporis inter hanc et præ- 
cedentem q horglagiun tis preciſe indicare poteſt, quæratur 
aſcenſio medii pro momento obſervationis prieris. 

IV. Ponatur tempus huic eidem obſcrvationi ſub meridiano tabu- 

ary reſpondens cognitum, c quod, quantum licet ex obiter cog- } 
nita Jon gitudine "previderi, ad verum proxime-accedat, et dabitur 
ex tabulis locus folis, ac proinde aſcenſio recta medii cœli ſub me- ! 
ridiano tabulartim, hajuſque differentia ab ea, quæ pro meridiano 1 
loci antea F III. inventa eſt, longitudinem loci patefaciet, fictam | | 
quidem, fed ex qua deinceps vera poterit inveniri. 
V. Dabitur item ad hoc tempus fictitium ex tabulis lunaribus 
boss lunæ verus ad eclipticam relatus, una cum parallaxi ejus æqua- 
toria et diametro adparente, adeoque etiam locus ejuſdem viſus et 
adparens *, unde, cum ſit locus ſtellæ, qui per refractionem ad ad- 
parentem . debet, pariter cognitus, per calculum innoteſcet 
adparens diſtantia limbi lunz ab hac ſtella. * 
VI. Jam ergo ſi hæc diſtantia ex hypotheſi et PET inventa ea- 
dem fuerit cum obſervata (& I.) hypotheſin veram eſſe, et longitu- 
dinem fictitiam (5 IV.) loco obſervationis convenire inde licebit 
concludere, ſin minus convenerit diſtantia ex tabulis deducta cum 
obſervatione, quod plerumque accidet, poterit ſaltem proxi ime vera 
longitudo inde colligi. | 
VII. Fiat ergo ſecunda & verior Wee & modo ſu . 
prorſus ſimili ex tabulis deducatur cum longitudo loci ficta > IV.) 
tum diſtantia adparens limbi tunz ab eadem ſtella (& V.) que fi 
rurſus diſcrepaverit ab obſervata diſtantia, per regulam poſitionis, 
collata cum priori, lon * loci veram tandem manifeſtabit. 


Locum viſum appello, qui parallaxi tantum afficitr, adharentem vero, qui pre teres 
refractione inqquinatus. 


5 c E 0. 


431 
S HOLION I 


sufficiunt plerumque duæ hypotheſes ad lon gitudinem loci veram 


omni ea accuratione inveniendam, quam licet in his obtineri, modo 
longitudo fifta ex utraque hypotheſi deducta a vera ultra 1 5 aut 20 


gradus non diſerepet. Quo in caſu expedit, ambas hypotheſes ſta- 


tim ab initio conjungi. Ubi major longitudinis eſt incertitudo, in- 


venta propiore, tertia N addi debet. 


s HOL ION I, 


stella zodiacalis, cujus a luna diſtantia obſervanda eſt, ideo eligi- 


tur, quia ſi extra zodiacum ſtella verfaretur, motus lunæ reſpectu 
illius non ſatis foret ſenſibilis. Ob eandem rationem præſtat etiam 
ejuſmodi ſtellam cum luna comparari, quæ eandem fere ac luna la- 
titudinem habeat, et quæ nec nimis lunæ ſit propinqua, nec ab ea- 


dem nimis remota. Tanto magis autem idonea eſt diſtantia, quanto 
propius ad go gradus accedit. Neque tamen adeo neceſſaria eſt hæc 
conditio, ut non poſſit diſtantia alia quævis, dummodo intra 10 et 


161 5 gradus verſetur, cum pari propemodum ſucceſſu adhiberi. Id 
eo tantum monere volui, ne, cum in tanta ſtellarum multitudine 


ſemper ſit ampliſſima eligendi poteſtas, incertus hæreat e 


quam nam ſtellam ceteris præferre debeat. 


8 C H 0 L 1 © N III. 
Multum * methodus alis in eundem ſinem alias propoſitis 


preſtantior ſimpliciorque eſt, eo, quod diſtantiam lunæ ab unica 


tantum ſtella obſervatam requirat. Cum enim obſervationes diſtan- 
tiarum ſumma accuratione fieri nequeunt; quanto Plures carum ad 
B 5 | | ſolvendum 
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gitudinem inde deductam a vera aberrare. Præterea quoque iſta 
ratione evitatur operatio et prolixa et lubrica computandi trigono- 


metrice ex diſtantiis obſervatis locum lunæ ad eclipticam relatum, 
quæ multa elementa ſupponit, quorum tamen accurata cognitio ab 
ipſa longitudine invenienda pendet, adeoque eo vitio laborat quod 
circulus et petitio Principii in ſcholis nuncupari conſuevit. 


SCHOLION IV. 


Neque tamen propterea in hac mea methodo prohibitum, quin 
potius conſultum eſt, pluribus vicibus eandem diſtantiam obſervando 
repetere, notando ſimul unius cujuſcunque obſervationis tempus. 
Probabile enim eſt, medio, quod vocant, arithmetico tam inter di- 


ſtantias quam tempora ſumpto, veriora eadem et a maximis obſer- 


vationum erroribus immunia obtentum iri. Ne autem novi errores, 
hac regula utendo, introducantur, qui ab inzquali motu lunæ oriri 


poſſunt, oportet ut tempus inter primam et ultimam obſervationem 
dimidiam horæ partem non multum excedat. Quo quidem inter- 


vallo tot facile diſtantias capere licet, quot vel maxime ſcrupuloſo 
obſervatori ſufficiunt. Inſtrumentum autem, ad obſervandas has 


diſtantias idoneum, aut potius inſtrumenti ab aliis jam inventi, cor- 


rectionem novam r forte non eontemnendam infra deſcriptu- 
rus ſum. TO 


SCHOLION V. 


Elongatio ſideris alicujus a meridiano, quam in hac methodo ad 
inveniendam aſcenſionem rectam medii cœli obſervatu cognitam eſſe 


ſuppono, pluribus modis poteſt inveſtigari, nullo non aſtronomo notis. 
Tutiſſimus videtur qui altitudinibus innititur. Si ſol in hunc finem 


Ke. n | 


folvendum hoc problema er tanto magis, neceſſe eſt, bon 


421 


adhibetur, convenit ejus altitudinem veſpere præcedente, vel mane 


ſubſequente capere, prout hoc vel illud momentum obſervationi 


noctu circa lunam faciendæ fuerit propinquius. Idque eam ob cau- 
ſam, ne tempore nimis longo interlapſo, horologii motus, forte non 


perfecte æquabilis, in errorem poſſit inducere. Ex ejuſmodi quidem 


altitudine ſolis diſtantia ejus a meridiano adeoque et aſcenſio recta 


medii cœli accurate calculo inveſtigari nequit, cum hic calculus præ- 


ſupponat declinationem ſolis, hoc eſt, ipſam loci longitudinem cog- 
nitam. Verum tamen nihil plane hac incertitudine bonitati me- 
thodi derogatur, modo pro utraque hypotheſi facienda tam ſolis 
longitudo quam declinatio ex tabulis petatur, aſcenſioque recta 


medii cœli inde deducatur; fi * vagi enim reliquum eſt, id po- 
fitionis regula tollit N 


SCHOLION VI. b 


Si ſuper navem, cujus locus continuo mutatur, hac methods uti 
quis velit, ad inveniendam ejus longitudinem, tem puſque inter ob- 
ſervationes altitudinis et diſtantiæ ſatis fuerit notabile, via, quam 


navis interea tam in latum quam in longum confecit, negligenda 


non eſt, ſed ejus in calculo ratio habenda. De qua quidem re, cum 
ſit facillima, ſecuturum hanc methodum monuiſſe ſufficit. 


s O LION VII. 


Quod ſi autem in longitudine invenienda plus dimidio gradu ab- 


errare non licet, id inprimis requiritur, ut tabulæ lunares, ex qui- 
bus locus lunæ verus viſuſque deducitur, unius minuti primi errore 


ſint expertes. Hac autem prerogativa gaudere tabulas meas, in 


* Vide infra exemplum II. 
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Fey 
tors. IT. Conn, S.R. Gotting. exhibitas, ut demonſtrarem, tota 
fere priori hujus commentationis parte ®, neque id fruſtra, an niſus 


ſam; ut proinde non dubitem, quin iſta tabulæ ſatis tuto ad hanc 
tem poſſint adhiberi. Quo minus tamen vel tantillus error quic- 


quam officeret, ex eo tempore, quo in lucem emiſlz ſunt, eaſdem 
adhuc longe correctiores reddidi, ita quidem, ut, quod docent ob- 
ſervationes plurimæ eæque certiſſimæ, ne dimidio quidem minuto in 
longitudine lunæ, in latitudine vero ne quidem quarta minuti parte 


a veritate deficiant T. Hac cum correctione in lucem eas ſuo tem- 


— emittam. 


s HOLION. vin. 


Nihil vero omnino ad inveniendas longitudines vel perfectiſſima 
lunæ theoria cæterorumve elementorum, quæ in calculum ingredi- 
untur, ſumma fides conduceret, niſi loca fixarum, ſaltem præcipu- 
arum et que ſuper navem obſervatu faciles ſunt, equa accuratione 
habeantur explorata, Mirabuntur forſan nonnulli, cum tot jam 


preftantiflimi aſtronomy, inter quos vel ſolos Flamſteedium, Maral- 


dum, Zanottumque memoraſſe fat eſt, obſervandis ſtellarum af- 


fixarum locis condendiſque earum catalogis, ſumma diligentia incu- 


buerint, nihilominus etiam in hac parte noſtri problematis quædam 
adhuc defiderari. Sed ita tamen res eſt. Qui catalogum Flamſtee- 
dii, quantumvis ille paſſim ſoleat laudari, paulo accuratius velit exa- 
minare, in ſubſidium vocatis obſervationibus recentiorum aſtrono- 


morum, vel ipfis quoque Flamfteedianis, is non poterit non animad- 
vertere errores etiam in lucidiorum ſtellarum locis tantos ut haud 
raro unum duove minuta oO faperent. Neque multo accuratior 


* Quz impreſſa legitur in tom. III. Comm. Soc. R. Gotting. p. 37 5 ſeq. 
+ Vide Additamentum in fine hujus commentationis. 
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58 1 
eſt noviſſimus cel. Zanotti catalogus fixarum zodiacalium, quippe 
in auſtralibus præſertim ſtellis uno plerumque minuto abundans, 


Quod vitium videtur ortum ex ſitu parum juſto neque ſatis explorato 
inſtrumenti culminatorii, quo uſus eſt auctor hujus catalogi. Taces 
alios. Equidem ſcio quoſdam majori cura circa hane rem verſfatos 
eſſe, ſed quorum obſervata vel nondum publici juris facta ſunt, vel 


pauciſſimas ſtellas complectuntur; vel adeo exacta non ſunt, ut om- 


nem aliis bene de his merendi occaſionem præcludant. 


SCHOLION IX. 


Ut igitur et hoc impedimentum quadantenus tollatur, novum ca- 


talogum fixarum cum tabulis lunaribus publicabo, parvum quidem, 


utpote ſtellas zodiacales primi tantum, ſecundi et tertii gradus, cum 


nonnullis inferiorum graduum complectentem, ſed accuratum tamen 


et ſtudioſe correctum, ita ut perſuaſus ſim, eum ne quarta quidem 


minuti parte, in plurimis ne quidem ſexta aut decima a vero diſcre- 
pare. Tanto confidentius autem hæc de meo catalogo prædicare 


poſſum, quanto difficilius mihi fuiſſet, defectu ejus tabulas lunares 
ad eum perfectionis gradum, quem ſupra innui pluribuſque in diſ- 
ſertatione 11s jungenda demonſtrabo, perducere. Inter primarias 


enim cauſas, cur tot præclarorum virorum conatus lunæ motus hac- 
tenus eluſerit, etiam hanc eſſe credo, quod vulgati catalogi fixarum 


tot tantiſque erroribus ſcateant, qui non potuere non in obſervatio- 


nes locorum lunæ influere, unde ſæpius factum eſſe debet, ut theo- 


riæ lunari imputaretur vitium, quod rectius veriuſque in ipſas obſern- 
vationes referendum erat. Namque uti alio modo non licet niſi per 
obſervationes probare bonitatem theoriæ cujuſvis, atque conſenſus 


cum obſervationibus et conſenſus cum ipſa veritate res ſunt plane 


— | diverſæ, 
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diverſe, ita quoque impoſſibile eſt, theoriam eſſe obſervationibus 


[ x0 J 


emendatiorem, Ad confirmandum aliquo modo ea, quæ de mendis 


catalogorum in locis fixirum modo dicta ſunt, ex unaquaque zo- 
diaci conſtellatione unam fixam ſeligam, ejuſque locum quem juxta 
catalogos maxime ufitatos tenet, cum loco, quem meus eidem af- 
ſignat, ſequenti tabula comparabo. Cum igitur in his primariis fixis 
tanta inter hos catalogos diverſitas intercedat, quanto major eſſe 


debet in ſtellis minus nobilibus? Sed revertamur ad noſtrum in- 


ſtitutum. 


Longitudinum 


Longitudo ad annum 1750 ineuntem. | Differentia. | 
| Ex catalog | Ex catalogo | Ex catalogo Ex meo cata- Flamſt. Le Mon. | Zanott. 
| 1 Flamfteedii. cel. Le Monier.] cel. Zanotti, logo. > 
: „ Ry / nos ot „ „ LT on (as, 
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SCHOLION x. 


Parallaxin tam longitudinis quam latitudinis computandi modus 


et accuratiſſimus et quantum licet facillimus a me traditus eſt in 


tom. II. Com. S. R. Gott. p. 167. In eum autem finem ad manus 


eſſe oportet tabulas, quæ nonageſimum eclipticæ ejuſque altitudinem 


ad elevationem poli quamlibet comprehendant; quales quidem apud 


ſphæricorum ſcriptores paſſim dantur, aut ſi operæ pretium viſum 


fuerit, de novo ad juſtam, quam noſtri ſæculi obſervationes oſten- 
dunt, eclipticæ obliquitatem conſtrui poterunt. N eque opus eſt 
in his ad ſecunda uſque progredi, quandoquidem error unius minuti 
primi vel in nonageſimo vel ejus altitudine in parallaxibus lunæ vix 
ac ne vix quidem unius minuti ſecundi vitium producere valet. 


8. C HOoLION XI 


Circa refractiones etſi nihil fit quod defiderari poſſit, cum in no- 
ſtro problemate iis non utamur, niſi quantum in diſtantiam lunæ a 
ſtella ingrediuntur, quo in caſu plerumque admodum exigui ſunt 


effectus; novam tamen earundem tabulam conſtruxi, tam accura- 
tioribus obſervationibus quam hypotheſi veriore inædificatam, in 


qua etiam ratio habita eſt earum mutationum, quæ propter viciſſi- 


tudines aeris ratione caloris et elaſticitatis in refractiones influunt. 


Hæc tabulis lunaribus correctis mox edendis adj ungetur. 


S HOL ION XII. 


Ex computatis longitudine et latitudine lunæ et ſtellæ adparen- 
tibus inveſtiganda eſt earundem diſtantia, quod fieri quidem nullo 
fere negotio poteſt calculo trigonometrico. Eſt tamen alia via eodem 

5 tendens, 
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tendens, ſed facilior adhuc et rt captum præſertim nautarum magis 


adcommodata; conſtructa nempe 


ſcala eum fere in modum, quo 


ſolet inſtrumentum nauticum, quadrafls reductionis vulgo dictum. 
In hac ſcala circini beneficio ex differentia longitudinis lunz et 
ſtellæ, earumque latitudinibus diſtantia ſine calculo, et ſatis tamen 
accurate, errore ſcilicet aliquot ſecundis non majore, invenitur. 

Conſtructionem ſcalæ, cujus e Er exhibet NW I. 


5 


0 - 


alto ag docebo. 


” 2. 
5 * W 


10 
* 
9 


* X EM L U M 1” & ud 


II 
7} 


11 
3 & 


174 


* 4 ” 
&' 3 


893 


10 Febr. 22 it. n. veſpere notante TT | 8 cum 
Amide velocitatis h. 11'. 0 fub latitudine boreali 515. 28 
—vletyata eſt diſtantia adparens limbi lunæ remotioris a Palicio 
11. 5“, % paulo poſt notante ſc. horologio 7h. 86. 100 lucida. 
Arietis alta erat ad occaſum adparentem 33e. 49.0", — 

longitudo loci, in quo facta eſt _ obſervatio. 


hs ea | 1 - ' o 5 1 * 
A Aeg ne cbt „„ „ eee 
ſabtrihatur reftac tio 3 1. 30 
ut habeatur altitudo vera a 33; 95. 36 
Quia ergo declinatio lucideArictivlide anno On 
/ ¾ AA ĩðͤ oa IT 21. 56. 50 bor. 
et latitudo loci eſft .... *% = ind 28. 1 bor. | 
per calculum trigonometricum invenitur | „  OIEEDITOL( 
inde diſtantia ſtellæ a meridiano . *' pug = 6 ** 18 00 oceid. 
cumque aſc. recta lucidæ Arietis tum tem. ws 7 Mt | 
poris faberitt 2, SITES js's — 27. 425 18 Aa 
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* 5 ſupra pro 5b. 56% 10 inventa .” = 90. 12 we 5 
_ habetur aſcenſto recta medii eeeli pro ALE DEL, Sunni hk 
pore oblervate diſtantiæ lunæ a ſtella tub 1 N 10 
meridiano i 2 78. 54. 4 
cui ſub latitudine boreali 51* . 28's propter n 
= ftdgguram ſphæroidicam terræ in 51“. 12 - * c 
i = |  mutanda * reſpondet vel ex calculo r 
| tabulis ſphericis Honageſimus ccliptice - * A 2. 23. 9 
 Ipfiuſque, altitudo . i n Lhe 2x8 | 6x. 59... 


Que bina cements pro calculo hy 0 b inſtituondo 
ſervanda ſunt. Jam faciamus duos hypotheſes: hore intervallo diſ- 
crepantes, ponamuſque n a dum — a a ſtella | 
obſervabatur, A 


& cj Hyp.1. 1 EY. II. 
Tempus medium ſub meridiano en N 
Pariſienſi ad quam horam ex 7, o: opoſtm| 8. o. 0 poſtm. 
tab. ſol. reparitur locus ſolis , 
medius ab æquinoctio medio[332.3 1. 14 
et cum ex tempore ſuppoſito 
diſtantia medii loci ſolis al 
meridiano fit . Is o O. In 120. o. 0 oec. 

erit addita ea aſc. recta medii po ol 

cæœli fab meridiano baue W WONT 9 
. 31.1 92.33. 

inventa autem eſt aſc. medii 405 | 9 77 3 0 42 
celi ſub meridiano loci eo- 


dem . jo. * SL 78. 54-54 * 484 
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vs kacke 9 differen-| 
tia meridianorum inter Pari 


ſios et locum obſervationis =| 
et poſita longitudine Pariſio- 


—_ . . = 
erit longitudo loci ficta = 


Ut vera longitudo hinc invenia- 


tur, queratur ex tabulis lu- 
naribus longitudo _— vera 
ab æq. medio, quæ erit 
cum latitudine vera 
eodem tempore ex tab. eſt pa- 


*" N 


rallaxis lunæ zquatoria . .| 
lunz diameter horizontalis . .| 


hinc dato nonageſimo eclipticæ 
. - > 


_ ejuſque altitudine . .' . . 


„ 


per calculum invenitur paral- 
laxis longitudinis F 


et parallaxis latitudinis . . . 
adeoque longitudo lunæ viſa . 
et viſa latitudo auſtralis . . .. 
ex nonageſimo et hoc lunæ loco 

æſtimatur altitudo lunæ viſa 
hinc mn refractio Juxta altitu- | 


refractio autem lon gitudinis —| 


et refractio latitudinis . . 
quæ adplicate loco lune viſo | 
___dabunt longitudinem lune 
 adparentem = 
ejuſque My hatitadinem | 


auſtralem 5 LOTS: = 4 
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habebitur diſt. limbi lunæ re- 


quæ ex ipſa obſervatione erat 


. 1 1 e -j mw. It 
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Similiter ex longitudine vera Pa- © 7 ” | 3 . k 
lilicii ab #q. medio ma] 2. $.22.38 | 2. = 22. 38 
ejus-latitudine vera auſtrali =] F. 29. 89. 5.29. 8 
atque æſtimata altitudine. =| 53 ie. ei eie: 
dabitur primo refractio altitu-- „%) xo 
„„ „„ 174 > holes 
deinde adhibito nonagefimo refr. 1 354: eee 
longitudinis . . . . 0.20 22111520 
et refr. latitudinis. . . ==| L I” 4 0.41 
tum vero longitudo Palilicii ad- 1 ee on 
„„ . =| 1 22. 58 Ee ede 
et latitudo adparens b = 'F * ee ene 
Datis ergo locis adparentibus OI [I e 


tam lunæ quam ſtellæ per tri- 
gonometriam ſphæricam in- F 
venitur diftantia centri lun 


alla quam ſi addatur ſemi dia- ae ii 
meter lunæ ad altitudinem „ ib aol 
470 reducta % — 15: 9 if * 4115. 9 6 


motioris a Palil. ex calculo 1. II. 3 eee, 


. "ps * 33 * s | 1 
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Differunt ergo ambe hypotheſes a ſe invicem in har diſtantia 30. 26 


Prima autem differt ab obſervatione . . . . 6. 46 
Hinc fiat, juxta regulam poſitionis, ut prior differentia 300% 26“ ad 


i poſteriorem 6'. 46"; ita differentia longitudinum loci fictarum, que 
eſt 159. 2. 28“, ad 39. 20'. 400, differentiam ſcil. longitudinis fictæ 


in hypotheſi priori a vera longitudine, qua ſubtracta in hoc caſu A 
longitudine ifta hicta = 219, 23+ 400, a 1 loci vera 
nN 18. 3.00. 
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EXEMPLUM 1. 


Aano 1684, d. 20 Auguſti, ſt. v. mane ante ortum folis obfervati. 
eſt diſtantia limbi lunæ proximi ab Aldebaran 300. 100. 55"; 
cum ab hac obſervatione efluxe eſſent juxta horologium 
* 1. 495 altitudo adparens limbi ſolis inferioris erat 240. 
48“. 33“. Quaritur longivade loci hujus obſervationis. Eft au- 
tem latitudo ejuſdem 515 . 284 bor. 


- On in hot exemplo ſolis altitudo fit ober ne proceſſus paulo 
aliter inſtituendus, ac in præcedente. Ponatur ergo ſtatim ſub 
initio. On A eie 


Tempus medium obſervationi| 
diſtantiæ ſub meridiano ta- 
bularum reſpondens 1684, pr 
Auguſti . „16. . enn 


| 17. ©. o poſt m. 
cui additum intervallum =— 3. KA 00 [ watgg 2 
dabit tempus ſub merid. tab. pro CEE. 
obſerv. altitudintss . . =| 19.31.49 [20.31.49 
ad hoc fi ex tabulis quæratun _ Ot IF POTS 


| longitudo vera ſolis, dabitur| RE I 

inde porro declinatio vera ſo- 3 1 

') WF 6. bor, | 8.42.12 bor. 
et ſemi diameter adparens ejuſ- In Mo” ponents 

dem - . m4 3" 
Altitudo limbi ſolis obſervata — F 

per parallaxin et refractio-- „ 1 Oe: 


1 


nem reducatur ad veram, et 
addita ſemi diametro, erit al-| 1 e 
." fiqudoe vers. gentri lis . |. 25. 2.335 25. 2.33 
adeodue cum latitudo loci fit SR e heat e, ALLY 
data . 51.2839 31.48.33 


. 


18 ” 


. l.. 
per triangulorum dofrinam i in-| 1 | 
venietur diſtantia ſolis a me=|  * 7 7 $53059 24 
ridiano r obſervatæ K C 
titud inis. [ 60.20. 2 or. | 60.18.50 or. 
Intervallum. temporis Zu. 315 1 3 2 7 | 
49“ in gradus æquatoris cons” R 
 verſum exhibet . 52.56.15 2.5615 
quod additum dat diſtantiam ſo⸗ - 4 h 
lis a meridiano r N ob- ” VV 
fervatæ diſtantiie . 13.16.17 or. 113.15. 5 or. 
Cumque ad hoc tempus ex ta- 1 . 
bulis ſit locus ſolis medius | _ 
ab æquinoctio verno . 159.10. 38 159.13. 6 
exit aſc. recta m. c. ſub meri CHC * 
diane e TT as FF 45.58, 1 
Tempus autem medium meri «of 
diani tabularum in partes [ 
 2quatoris. converſum, ques} 7 , 
„ 240. o. © 255. 0. 0 
additum ad tGeunt ſolis 7 8 | i ornate] 
um, ablato integro circulo, | | 
dat aſc. rect. m.ic.. ſub meri | + + | F 
_ nano tabulrum . 39.10.38 f $4.14," 6- 
Ergo differentia meridiani _ Bats 
a meridiano Pariſienſi, cui ta- | G 
bulæ accommodatæ ſunt =| 6. 43. 4³ or. 8.15. 5 oce. 
hincque poſita longitudine Pa- ce eee 
. 5 20. o. 8 e 0: 0.7 
erit longitudo loci ficta = 26.43.43 1 14. 5s 
Porro ad tempus ſuppoſitum eſt] _ 1 
ex tabulis lunaribus longitudoſ|* * * * Ei 
, - - axfl. 6445.40 81 18. 30 
et latitudo vera ejuſdem . =| 4.48.32 4 4.47.42 auſtr. 
cum parallaxi zquatoria , = 54.157 "$418" 
et diametro „98 29.36 


cumque 


[ 


cumque e e bl 


meridiano loci ſit nonageſi- 
mus ecliptice , 

ejuſque altitudo -. 

erit parallaxis lunæ longitud. 
et parallaxis Ilatitudinis 
hincque longitudo lunæ viſa 
et latitudo ejuſdem viſa .. 
Porro ex æſtimata altit. lunæ = 
datur refractio altitudinis 


et refractio latitudinis 
hinc longit. lunæ adparens 
et latitudo adparens : 
Deinde quia longitudo Aldebarz 

ad hoc tempus eſt 

cum latitudine . 
et æſtimata ejus altitudo 
erit primo refractio Hol 
dein refractio longitudinis 
et refractio latitudinis . . 


— 
— 


adeoque longitudo adparens Al- - 


debaræ 


©. ; o [1 — 


et latitudo adparens ejuſdem =| 


Quia igitur differentia longitu- 
Fe lunæ ex Aldebara ]. 
ex calculo habebitur diftantia] 


dl | I j V1 11 


centri lunæ ab Alde bara al- 


parens 


LY ®-. —— 


a qua ſubtracta ſemi diam. lune| 


in altitud. 492% 


remanet diſt. limbi lunz prox- 


imi a ſtella . 
quæ ex Obſervatione erat 


4. 
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— 


19 ] 
| Hyp.I. Hyp. II 
„ | E Fo 7 2 
1.28.55. 0 1.28.58. 0 
37.30. 0: 738. 05 
18.57 18.34 
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Hine differentia obſervationis ab Weed a . = 0.18. 25 
et differentia hypotheſium .. . . =O, 29. 53 
hæc autem hypotheſium differentia telpondet dikerentie e e 


longitudinum loci fictarum ſupra inventarum . i. 58. 48 


Ergo pro 18', 25” cedunt in longitudine loci i. . = 9. 13. 55 
quibus ſubtractis a longitadine ficta hypotheſeos J. 26. 43. 43 
reſiduum erit longitudo loci quefita . . . . . . 17. 29. 48 


SCHOLION. 


" 


Obſervationes, in binis his exemplis fundamenti loco poſits, in- 


ſtitutæ ſunt Grenovici a F lamſteedio, et exſtant in vol. I. Hiſtoriæ 
_ cceleſtis Britannicz, p. 318 et 323 niſi quod numeri a me prolati 
medii ſunt inter eos, quos ibi tradit Flamſteedius. 


0 7 


Eft autem longitudo vera 3 aliunde cognita » 277. 41 
Sed eadem in exemplo priori per noſtram methodum i inventa=1 1 
In altero autem JJJ;õõͤ OA BESS LE | | 30 
Differt ergo prior minutis tantum 22, altera non niſi 113 qui erro- 


res, etſi ſatis exigui, videntur tamen ex maxima parte ipfis obſerva- 


tionibus diſtantiarum tribuendi, cum conſtet ſextantem Flamſteedii 


diſtantias quandoque ultra ſeſquiminutum erroneas exhibuiſſe. 


Deſcriptio 
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Deſcriptio inſtrumenti, cujus b diſtantia * A 


ſtella quavis, e navi Poſſit obſervari, errore 30“ non 
com miſſo. 


IN 8 RU MEN TUM conſtat tribus partibus_ an 
circulo A. tubo B. cum ſpeculo 5. et regula C. ſpeculum item 


aliud c. ons: Vw Tab. II. 


Eirculi A. ſemi PIE arbitrariæ et magnitudinis, juvat tamen 


eam 8 pollicibus nec multo majorem neque multo minorem eligere, 
priori enim caſu inſtrumentum pondere ſuo obſervatori nimis mo- 
leſtum evaderet, altero divifiones limbi 0 an Ie ſpatii ſatis ac- 


curate obtineri non poſſent. 
Centrum circuli perforatum axiculum 4. recipit ferreum aut cha- 
1ybeum, ſuperius orbiculo munitum, inferius cochlea præditum, qua 


effici poſſit, ut tubus atque regula, quibus recipiendis axiculus inſe- 
ruit, cum circulo conjungantur, eidemque, prout res tulerit, vel 
arctius adſtringantur, vel ab eo paulum remittantur. 


Circuli peripheria tota dividatur, non quidem in partes vulgares 


360, ſed duplo plures, ſcilicet 720, gradus ſignificantes; gradus 5 


quilibet ſubdividatur in partes tot, quot ſpatium permittit, puto 
ex. c. quatuor, ut quælibet pars 15 minuta comprehendat. Partes 
minores, h. e. ſingula minuta, niſi accurate, proxime tamen et er- 
rore 2 vel 3 minutis non _majore, artificium, quod ab inventore No- 
nius vocatur, vel cochlea tubo et regulæ adplicanda, micrometri 

inſtar, indicabit. 
Manubrium ſive anſa ſub centro circuli collocanda, ut commodius 
inſtrumentum manu ſuſpendi Girighque poſſit, aliaque fimilia his, 
2 commodo 


* 22 i 


commodo utentis n artlsc diſponenda epd dum 
ego partes duntaxat, quas vocant eſſentiales, deſeribam. 
Tubo B. peculiaris et propria regula. 4. e. ſubdita eſt, cum zoo 
arcte connexa, ejuſque longitudinem verſus eam partem e. quæ ob- 
jectivam lentem geſtat, paulo excedens. In extremitate partis hujus 
prominentis ſpeculum planum 6. vel ex metallo, vel ſi rubigo ex 
exhalationibus marinis metuenda, vitreum collocatur, plano circuli 
normale et ad axin tubi inclinatum, ita ut radios 7 72 cum axe tubi 
parallelos verſus centrum circuli g. g. reflectere poſſit. Dum per 
tubum proſpicitur, non niſi tertia pars vel quarta radiorum directo- 
rum, quos objectivi apertura capit, in oculum 1 incurrere debet, reli- 
quos ſpeculo b. arcente. 1 ne 
Ad latus regulæ 4. "A cui tubus inheret, et quidem proxime * 
jectivo, adeſt pars alia prominens . rotunda, foramen in medio 
habens axiculo @. recipiendo aptum, ut Circa illum centrumque cir- 
culi tubus libere, ſine tamen vacillatione, circumagi meverique 
poſſit. Parti hujus regulæ, qua radit limbum circuli, index h . ad- 
ditur, diviſiones ſubdiviſioneſque limbi monſtrans quam licet accu- 
rate. Ibidem, ſed inferius, regula tenaculo 1. 1. inſtructa eſt cum 
cochlea, cujus ope tubus limbo adfiringi et in quovis ſitu firmari 
queat. Cum tamen hoc modo, quem figura exprimit, aliquando 
fieri poſſit, ut tubus inter firmandum a ſitu ſao paulum dimoveatur, 
aut ipſe difficilius i in debitum fitum redigatur, quod certitudini ob- 
ſervationum noxium eſt, ad alia artificia confugiendum, quæ, cum 
facile cuivis ſubveniant, hoc loco prætermittam. 
Longitudo tubi vel æqualis radio circuli vel paulo major eſſe po- 

teſt, parte, quæ ocularem lentem geſtat, paulo ultra limbum pro- 
minente. In foco tubi filum extcnditur perpendiculare ad lanum 
circuli, ut alias in tubo vulgaris oCtantis nautigi. Ceterum curan- 
dum 1 inprimis, ut axis 2. circa quem verſatur tubus, planum circuli 


acc! U ate 


1 7 
accurate ſecundum perpendiculum trajiciat i et ad fentram partem 
declinet. 5 
Regula C. reliqua pars ae en circa centrum . axem- 
que ejus, ut tubus, verſatilis eſt, tubo tamen parte 7. n. qua axem 
recipit, ſuperior, ibidemque ex centro quaſi circuli erectum ſpecu- 
lum c. geſtans. Ita autem ſpeculum hocce collocandum, ut, dum, 
regula cum tubo angulum circiter rectum, ſive ſecundum diviſio- 
nem eirculi graduum 180, efficit, illud cum eo ſpeculo, 6. quod 
ante objectivum tubi eſt, parallelum fit ; fic enim inſtrumentum ad 
omnes diſtantias intra o et 180 aptum erit. Quodſi vero ad eas 
tantum diſtantias, quæ go gradibus minores ſunt, inſtrumentum ac- 
commodandum fit, quod præſtare videtur, ſpeculum regulæ c. pa- 
rallelum ſpeculo tubi 5. eſſe debet, quando regula C. cum tubo B. 
angulum ſemi rectum, qui in inſtrumento valet 90, conſtituit. Ea 
regulæ extremitas, quæ limbum circuli radit, indicem 4. habet, 
iſti qui ad tubum eſt, ſimilem, ſimilique tenaculo 7. 7. inſtruitur, 
cujus ope regula hæc in quovis limbi puncto ſiſti firmiterque tener i 
poſſit, etiamſi tubus cum ſua regula circumducatur. 

Plura non addo, quandoquidem hoc inſtrumentum a vulgari non 
differt, niſi mobilitate tubi et quod integro circulo loco octantis 
gaudeat; adeoque omnibus iis artificiis poterit inſtrui, quibus vul- 
gare illud ſolet exornari. Ob eandem cauſam ipſam quoque in- 
ſtrumenti rectificationem, et partes, quæ ad eam inſtituendam fa- 
ciunt, omitto, ad uſum ejus oſtendendum properans. 7 

Cum ſuper navem inſtrumenta longioris radii commode tractari 
dirigique non poſſint, in minoribus autem impoſſibile fit, diviſiones 
adeo exquiſitas fieri, ut ſingula minuta monſtrent: ea potiſſima 
ratio eſt, cur in obſervandis diſtantiis errores aliquot minutorum 
hactenus e»itare non licuerit. Neque etiam hoc meum inftrumen- 
— 12 VaigaTrl modo uſurpatur, fingula minuta, nedum ſemi-minuta, 

3 — —— oſtendere 


— 


CE 


oftendere poteſt, parvitate ſua item obſtante. Verum tamen adhi- 
bito artificio multiplicationis eo, quod in uſu alius cujuſdam in- 
ſttrumenti, ad menſurandos angulos terreſtres deſtinati, in tom. II. 
Comm. 8. R. Gott. p. 325 ſeqq. docui, errores multo minores in 
_ -diftantiis hoc noſtro inſtrumento obſervandis facile evitari poſſunt. 
Quodſi enim error ex parvitate diviſionum oriundus maximus fit 


3 minutorum, ut idem ille in diſtantia ipſa ad ſemi minutum five 


30“ deprimatur, ſextuplum diſtantiæ inſtrumento excipi oportet. 


Modum atque ordinem, quo fieri hoc debeat, quemque facile in- 


telliget, quicunque proceſſum ſimilem 1. c. deſeriptum familiarem 


ſibi —— jam oſtendam. 


PR E B L E M 1 
Obſervare: ujus inſtrumenti ope diſtantiam lens ſtella. 


8 O LU 1 1 0. 


1 Ponatur regula c. ſuper initium diviſionis, et in eo fitu fir- 
metur. 


II. Collimetur tubus, a limbo] jam liberatus, in ſtellam quam- 
cunque, et circumducatur volvaturque inſtrumentum totum tam 


diu, donec imago ſtellæ per ſpecula in tubum reflexa coincidat cum 


imagine ejuſdem, quæ directe per tubum adparet, tunc etiam tubus 
ad limbum firmetur, numeruſque graduum et minutorum, quem 
index tubi monſtrat, notetur. 


$CHOL1ON 1. 


Loed ſtellæ * etiam luna aut chien quodvis adhiberi, 
hæc enim operatio nihil· niſi præparatio ad ipſam obſervationerm eſt. 
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SCHOLION u. 


In hoc ſitu tubi et regulæ ſpecula utriuſque ſibi invicem parallela 


ſunt, et angulus quem facit tubus cum regula idem eſt et conſtans, 
4uzcunque ſtella ad eum reperiundum uſurpetur. Situm hunc pa- 


rallelum brevitatis cauſa inpoſterum vocabo. 
III. Inſtrumentum hoc modo diſpoſitum et velut præparatum di- 


rigatur verſus lunam atque eam ſtellam, cujus a luna intercapedo 


obſervanda eſt, laxataque regula C. volvatur donec ſtella juxta lunæ 
limbum vel proximum vel remotum in tubo adpareat, tunc iterum 


firmetur regula, noteturꝗque ſimul tempus horologii. 


SCHOLIUM. 


Numerus, quem in hoc ſitu index regulz monſtrat, diſtantiam 
lanz a ſtella pro hoc momento ſignificat, quem vero exſcribi non 


attinet. Probe autem tenendæ operationes ſecunda et tertia, cum 
quotquot deinceps inſtituendæ his prorſus ſimiles ſint. 


IV. Repetatur operatio ſecunda, laxato nempe tubo So URL" 


que in ſtellam quamvis, aut in lunam aut objectum quodlibet, po- 


natur inſtrumentum in ſitum „ tubuſque 1 in eo obfirmetur 


tenaculo ſuo. 


SCHOLION. 


Si a numero, quem index tubi in hoc fitu exhibet, ſubtrahatur 
numerus quem idem in priori habuit, reſiduum erit item diſtantia 


lunæ a ſtella pro terapore in operatione tertia notato, que igitur 


cum iſta, quam regula in citata operatione oſtendit, convenire de- 
bet. Non autem opus eſt, ut numerus hic exſcribatur aut ſubtractio 


8 V. Repe- 
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[ 26 F- 
V. Repetatur et operatio tertia, ſcilicet directo inſtrumento i im 
lunam et ſtellam obſervandam moveatur regula a limbo jam laxata,. 


ut rurſus luna et ſtella conjunctæ in tubo adpareant, altera directe, 


altera per ſpecula reflexa. Notato mox tempore horologii regula in 
hoc ſuo ſitu fiftatur, | 


s HOL ION. 


Numerus ab indes regulæ hoc ſitu oſtenſus ſumma jam eſt bi- 
narum diſtantiarum lunæ et ſtellæ, earum nempe, quæ utrique 


tempori horologii notato conveniunt. Hujus ergo numeri dimi- 
diam diſtantia erit ad tempus inter utrumque medium. Et, fi po- 
namus in ſumma erratum eſſe tribus minutis, in ſimpla diſtantia 
error jam ad 14 min. depreſſus erit. Unde patet, quam vim habeat 
repetitio harum operationum in diminuendis erroribus diviſionis. 
Niſi vero in hac operatione ſemel hactenus repetita ſubſiſtere velie, 
quod conſultum haud eſt, non attinet numerum iſtum indicis notare. 

VI. Ubi igitur certior deſideratur diſtantia, re petendæ erunt al- 
ternis vicibus operationes quarta, five potius ſecunda, et quinta five- 
tertia, ita quidem ut finiatur cum ſecunda. Sic ſucceſſive index 


regulæ ſummam trinarum, quaternarum, quinarum, &c.. diſtantia- 


rum monſtrabit. 


S C HOL ION. 


Eandem quoque ſummam invenies, ſi a numero, quem index 


tubi poſt quamlibet operationem ſecundam indicat, ſubtrahas nu- 
merum in ipſa ſecunda operatione oſtenſum. Adeo ut hoc inſtru- 


mentum quaſi duorum vicem præſtet, quod præter multiplicationis 
hocce artificium non parum conducit ad majorem fidem obſerva- 


tionum. Finitis autem operationibus ſoli poſtremi numeri, quos 
indices tam regulæ quam tubi exhibent, relictis intermediis, exſcri- 
bendi ſunt, ut ſumma diſtantiarum omnium habeatur. 
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VII. Divifa igitur hac ſumma per numerum exceptarum diſtan- 
tiarum quotiens erit diſtantia tempori inter omnia, quæ ſub qualibet 
operatione tertiæ ſimili notata, medio reſpondens. Hoc ipſum vero 
intermedium tempus collectis in unam ſummam temporibus iſtis, 
et hac per eundem numerum five diſtantiarum ive temporum di- 
viſa obtinebitur. 8 

:$CH:0. 1. LON: 

Cum, uti ſupra jara indicatum, in inſtrumento radii 8 pollicum, 
ob parvitatem partium limbi, in arcu quovis, quem indices oſten- 
dunt, duobus vel tribus minutis primis aberrari poſfit, ſumma di- 
ſtantiarum quotcunque totidem minutis dubia erit. In fimplici 
autem diſtantia, per diviſionem inde eruta, error tanto minor eſſe 
debet, quanto plures diſtantiæ eam ſummam conſtituunt; ita ut 
error hie fit in ratione inverfa numeri diſtantiarum. Sexies igitur 
repetitæ operationes abunde ſufficiunt, ſi error ad 30“ deprimendus 
fit. Si diſcrepent inter ſe diſtantiæ ex numeris regulæ et tubi de- 
dudz, poterit denuo medium inter "Rage ſumi, atque 1 ita veri- 
tati 50 magen adpropinquari. 


SCHOLION II. 


Me non monente adparet, tempus inter primam et ultimam ope- 
rationem non nimis magnum eſſe oportere, ut ſcilicet motus lunæ 
reſpectu ſtellæ haberi poſſit pro zquabili. Alias enim, ſi longior 
mora intercederet, non liceret medium inter tempora pro tempore 

diſtantiæ ex omnium ſumma deductæ reſpondente aſſumi. Inæqua- 
litas autem in acceſſu vel receſſu lunæ a ſtella hore unius vel dimi- 
diæ ſpatio inſenſibilis eſt, ſi præſertim luna ultra gradus aliquot a 
ſtella diſtiterit. Satis igitur amplum hoc temporis intervallum, ut 
eo durante ſexies, imo 11 opus fuerit, pluries, rep eti poſſint opera- 
tiones. 


1 


\ 
"1 
© 
| >, 
* 
/ 5+ 
o 
* þ 
* 
PO. : 
x * 
0 
53" oo 
"MW: 
© 
3 
3 
3 
Ts 
* 
—— 
P 
* 
of Ty [3 
E 
Wo 
* 5 . 
Log o 
33 
, 
1 
NY . 
5 : 
p 
7 
3 
Fe 
a" 
253 8 1 
5 
pe” 
& 5 o 2 
<0 
$41 Ws 
1 . 
83 
ST 
by: 44 
8) 
9 
3 
> BE 
wo id 
1 * 14 Lg 
v0 3 
$2 
;* 52 
- 
$27 
2 
RR 
BS 
75 
LEA 
4 RY * 
l P + * > 
We 4, 
0" 
*& 
Fc Lo 
x 4 
—_— 
1 "4 * 
©" 
* \& m 
5 
1 BR 
1 
8 
1 210 
1 rr N 
£4 28 
5 
1 
3 535 
3 
"I 
- 
0 
2 
FA 
„ 
es 4 
38% 
. © SP 
Ws 
8 
3 
£708 
. 
(REN 
. 2 ö 
F wont 
3 
N p 
+8 
7 
8 
2 
et 
"Wn 
EN $9) 
CAPs, 
2 5 
wes.” 
2 
3 
N 
3 
ys 
I 
7 
93, 
Ws 
3 0 
5 7 
* 
7 
"3B 
| =. 0 
"TR 
I In 
RR 
\ 8 
RG . 
OI Wn 1 
Wn 
"Ex 
7s 
1 
7 EIT 
"2408 > 
2 
be Xs 
1 * 
N 
8 
Sat 
3 
8 
8 
LE 2 8, 
Pp 
3 
725 8 od 
"4.281 
3 Wh 
8 * 
2 
3 
* 
4 0A 
9 
3 - 
5 
1 y 
1 55 
2.85 
5 2 2 
1 4 
3 
"IR 
777 
n 1 
3 , 
. 
l 
1 
8 ; 
3 
i 1 
Ber 
"IF 
9 * 
1 
J ; WI 
WE = 0 
"38 
37.38 
DEV: - 
3 
S808 
BETS SI 
3 
3 
4 AF + 
3 N 
1 
I... 1 
r. 


8 
F 2 IS 
ee 
C 


C0000 T 


AE "I 7b 
TT 


: 7 * 
e RE 5 EO IND 
2 8 . . 53 

PPS 7 A ona Io ye neo ttct ben r 
OE EE PFF 


5 PPP 
I hilt EEO 
r 


— — og” oy — — - 
ſh * — — 1 — — — — my - — — o 
8 4 PRA — — 
- — — $ — — - — — — l 
_—y » — — as + pad — — — - — w 
* * "EF" — — 2 — n a - oo. a _ 
—— — — * oe — als — — 7 3 — 4 - — A = — g — — — x ¶ ö— = - * 
— — — — — — — — - rr . x". ep patties > = 16-1 — — — — — — — — — . N _ - _ = 
* at cm av _ —_ 8 — _ — - = — —— — - — . p — . 3 2 — . Ké— — : — = 
— — - — — — yo * — — — —̃ Dx. — — — R - — A —_ — 
r 5 — 2 r — * * 2 ä 2 ey * = — — * * - —— — A — . * — : " a a 
r 2 phe Ie - ” o A nor MF; —— * cf 2 —— 2 — N = — —— ts mo 6+, _—_ 
- * * A . 4 * — * — 
1 $ wy ö 
— WE Tos 
06:4 ey open SIT ani 2 . 5 k, — er i I 
„ 8; ect T | 
\ 


* r PIP * 
. 
——— — = — — — 
— — — . _ — =p 
—_ _ — 2 3 = - by 
- — — Tz. — — e os ee 
2 — N 8 . . 3 te tn 5 _ 
8 = — 7 9, x : 
* 4 l — 
ä . een Bene ont » 
OT G1 — —— 
-” — — —— — 
- 


ta f 


SCHOLION I. 


quam ſuperius innui, non adeo quidem grave evadet, ut inter obſer- 


vandum ſola manuum ope ſuſpenſum teneri nequeat: Poterit tamen 
ad ſublevandum hunc laborem fulcrum excogitari, cui totum pon- 
dus inſtrumenti imponi poſſit, ut manibus obſervatoris non opus ſit, 
nifi ad inclinandum inſtrumentum et dirigendum tubum ac regu- 
lam. Ejuſmodi fulcrum ſimplex baculus præſtat, cujus extremitas 
inferior obtuſa cuſpide munita inter utramque pedum plantam, loco, 
in quem perpendicularis ex centro gravitatis obſervatoris demiſſa ca- 
dit, collocanda, ſuperior ita efformata, ut libere ſuper eam inſtru- 

mentum volui, inclinari, librarique poſſit. Ita enim motus navis 
non magis officiet, quam fi plane abeſſet fulcrum. Dantur etiam 
alii modi, quibus idem obtineri licet, et quorum qui ſit welter, ex- 
; perientia decidere debet. 


SCHOLION. IV. 


Qugd eodem „ modo uti liceat ad direc hujus 
inſtrumenti adminiculo altitudines ſolis ſtellarumque ſupra horizon- 
tem viſualem ſive marinum, et multo quidem accuratius A van vul- 
gari octaate nautico, res eſt per ſe manifeſta. . 


SCH o 11 ON v. 


* 


Situm quem vocavi Ne a procurari alio adhuc 
modo poteſt, ut non opus ſit ad eum inveniendum in ſtellam aut 


aliud objectum collimare; nova nempe parte inſtrumento addita, 


quæ inter regulam et tubum quocunque loco limbi verſentur, inter- 


poni 


Inſtrumentum hoc, ſi ex aurichalco ea magnitudine paretur, 
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pont queat, et interpoſita efficiat, ut in tubo unius ejuſdemque 

objecti imagines binæ accurate conjunctæ ſpectentur. Et forte 

plura, quibus inſtrumentum hoc perficiatur, aſus et experientia 
ws ſubminiſtrabunt. | 


Additamentum ad Sc: HOLION vil. Problematis Primarii, 
pag. 7, 8 5. 


Inter obſervationes plus quam ducentas, ad quarum numeros fi- 
dem tabularum lunarium correctarum hactenus exploravi, occulta- 
tiones fixarum a luna ſunt omnes, quotquot a Flamſteedio, aſtrono- 
mis Gallis aliiſque ſuperiori et hoc noſtro ſæculo bene obſervatas, 
luſtrando libros, in quibus aliquam earum inveniendi ſpes erat, re- 
perire potui. Quæ, cum ob ſummam accurationem, qua tempora 
immerſionis emerſioniſque ſtellarumque notare licet, omnium præ- 
ſtantiſſimæ ſint ad determinandum locum lunæ, ea propter præ 
aliis obſervationibus maximi momenti ſunt in examinanda ac pro- 
banda tabularum fide et integritate. Quoniam vero hic locus non 
permittit, ipſas tabulas cum ampliſſimo earum examine exhibere, 
oſtendam ſaltem in occultationibus Palilicii, Pleiadum ac Reguli 
quam perfectus et fere incredibilis ſit tabularum iſtarum, poſt no- 
vam air Wbicrunt correctianem. cum cœlo conſenſus. 


1 Occul- 


E 


Occultationes Palilicii. 


W Tempus. | ; Fg be: "Error abularom 
Styl. nov. Locus obſervat. in long. lune. 
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Pariſiis 
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, EF 3s - 
His addam eclipſes ſolares, numero quindecim, que cum non 
minus certe atque occultationes fixarum obſervari poſſint, non mi- 
nori quoque jure ad examen tabularum admitti debent. 


Eclipſes ſolis. 


— 


Tempus. Error tabularum 
5 Styl. nov. . . in long. lunæ. | 

nd On nr ou e A nn i 1 Fn. 
1661, Martii 30. + o. 5 
1666, Julii 15 0 1 
1684, Julii 12. — o. 3 

1687, X. ＋ O 4 ; 
1689, Septemb. 13. — o. 9 
16999 Septemb. 22. — oO. 1 

1715 eau . — o. 8 5 

1724s Maii 22. — o. 6 , 

1727,  Septemb. 14. + Oo. 13 a; 
1737s e. — o. 17 
1730,  Augulti is. — o. 5 
1739, Auguſti 4. + o. 9 
1748, Julii 24. — oOo. 8 
TE 1750, Januarii 7. — o. 16 
17532 Octobris 25. + o. 22 


Errorculi, quanti hi, neque majores, in reliquis omnibus obſer- 
vationibus, quotquot cum tabulis adhuc comparavi, occurrunt; 
quod ſuo tempore liquebit. e 
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ADDITAMENTUM. 


IRIA ſunt, quibus promotam a me longitudinum inveni- 
endarum methodum exiſtimo. Primum tabulas lunares ad 


eum perfectionis gradum perduxi, ut jam dimidio minuto 
primo in longitudine lunæ vel raro vel nunquam deficiant. Deinde 
modum tradidi novum plane et, ut puto, accuratum obſervandæ 

ſuper navem diſtantiæ lunæ a ſtellis fixis. Tertio inſtrumentum de- 

ſcripfi obſervationibus hiſce inſtituendis idoneum. Ad quæ fingula, 
qui hæc examinare dignaturi ſunt, rogo velint probe attendere. Ut 
de primo, quod nimirum tabulæ intra dictos terminos cum cœlo 
conſentiant, ipſe convincerer, ingentem numerum obſervationum, 
quantumque olim nemo fere ad rem ſimilem probandam produxit, 
conſului; 3 quemque exhibere hoc loco facile poſſem, niſi multitu- 
dine tot numerorum, quos tædioſum nimis eſſet examinaturis ſin- 
gulos expendere, obruere velle lectores poſſem videri : neque enim, 
fi nudas tantum differentias inter calculum et obſervationes adſcri- 
| berem, ſuſpicio removeretur, me vim feciſſe obſervationibus caſque 
alteraſſe, quantumvis ab hac indigna veritatis ſtudioſo fraude liber 


un; 


ſupereſt nihil, quam ut ad aliorum experientiam provocem, eos re- 
quiram, ut tot modis, quot ſatis ipſis videbitur, tabularum fidem 
explorent periclitenturque. In qua tamen re, cum de minutiis 
| agatur, æquum erit, ut has fibi leges preſcribant . 


certi ſint. Quamobrem in fixis, ex quarum collatione locus lunæ 


ipſius fixz locus probe correctus eſſe debet, ne falſo tabulis vitium 
tribuatur, quod vel ipfi obſervationi, vel modo ex illa locum lune 


tom. II. p. 167, et exemplo dein illuſtrabo: nam vulgares modi 
vitioſi ſunt vel ideo, quod figuram terræ exacte ſphæricam ſuppo- 


endus Git, ſi alia obſervatio in ſubſidium vocetur, quæ ab illa 18 ann. 


ſecundis üdem; quod in his tabulis ſæpius, in aliis vero nunquam 


©. 


ſim; neque etiam paucarum obſervationum, cum numeris ſuis ſin- 
gulis, expoſitio quicquam probaret, cum objici poſſit, etiam falſæ 
theoriæ eſſe, nonnunquam cum obſervationibus concordare. Itaque 


I. Ut de loco lunz, quatenus ex obſervationibus cognoſcitur, ipſi 


innoteſcit, aberratio luminis Bradleyana negligenda non eſt, atque 


deducendi potius imputandum eſt. i 


II. Ut parallaxin longitudinis et latitudinis lunæ; abt illa opus 
el, ea ratione inveſtigent, quam docui in Com. Soc. R. Gotting. 


nunt. Ad has parallaxes expeditius inveniendas inſervit tabula quæ 
æquationum parallaxis lunæ tabulas ſubſequitur. 

III. Ut non ſtatim, quando aliqua inter calculum et abfarratio- 
nem differentia 300 major prodit, tabulas vitii damnent ; forte enim 
ipſa obſervatio, quamvis inter dubias ab obſervatore non relata, vi- 
tioſa eſt. Patebit autem utrum tabulis an obſervationi error tribu- 


11 dier. periodo, vel pluribus, diſtat. Recurrere enim debent er- 
rores tabularum poſt hanc periodum preciſe atque in ipſis fere 


fere, 


1 37 1 
3 fere, accidere expertus um. Quodſi ergo minus in kis meis recur- 
rere videantur, id ſuſpectæ obſervationis argumentum eſt. 
_ Equidem harum cautionum obſervationi, quantum debeam, . 
cere vix poſſum, neque dubito alios, qui iiſdem uſi tabulas examini 
ſubjiciunt, deprehenſuros ultro, me nihil vani hac in re promiſiſſe. 
Quod ad alterum attinet, modum ſcilicet, quem propoſui, obſer- 
vandi diſtantias lunz a ſtellis, ea ejus natura eſt, ut parvitati inſtru- 
menti, cum majora manu ſuper nayem traclari nequeant, ſubveniat, 
corrigatque errores ex diviſionum incertitudine oriundos. Suppono 
autem duo vel tria minuta propter hanc lubricitatem diviſionum 
diſtingui vix poſſe, etſi forte ſingula micrometri ope liceret, et do- 
cui, quod ſextuplicando peculiari ratione obſervationes idem error 
ad 30” deprimatur. Differt autem omnino hic modus ab eo, quem. 
alias adhibent mathematici, cum medium arithmeticum inter plures 
angulorum obſervationes, {ed non continua ſerie in inſtrumentum 
exceptas, ſolent accipere; hoc enim vulgari modo error probabi- 
| liter tantum, iſto. vero neceſſario diminuitur.. Eſt mihi inſtrumen- 
tum, non quidem ad hos uſus, ſed. ad geodzticas tantum operationes 
aptum, et deſcriptum a me in Comm. S. R. Gotting. tom. II. p- 
325, ſegq. Quod, etſi radio non major quam 4 pollicum, tamen 
hoc multiplicationis artificio adhibito ſemper valet angulum inter 
objecta terreſtria ſeu immobilia quævis errore 10“ non commiſſo- 
oſtendere, quemadmodum experientia multiplici ſum edoctus. Quare | 
dubium nullum eſt, quin idem modus, mutatis, quæ mutari opor- 
tet, etiam in navi cum ſucceſſu poſſit uſurpari, præſertim fi obſer- 
vator exercitatus hiſque rebus adſuetus eo utatur. | 


K Denique 


* rere . 8 


—_— 


modo dictam, ſao. loca deſeriph, nonnulla qr quoque habere videtur, 


quæ ad majorem fidem obſervatianum eius ope inſtituendarum con- 
ducere poſſunt, plura artificem experientia docebit. Interim videtur 
mihi is ſpecula ejus collocandi modus, quem in ipſa deſcriptione | 


tradidi, poſtponendus illi, quem exhibent Tranſact. Philoſ. No 465. 


Nam i in hoc facilius inſtrumentum in ſitum parallelum abſque obſer- 
vatione reſtitui poterit, regula nempe tubum contingente, 


Ut oſtendam, quo ordine calculus ex tabulis hiſce lunaribus in- 


Rituendug fit, exemplum ſequens occultationis Pallicii a luna factæ 


ac Pariſiis obſervatæ adjiciam. 


A. 1717, 
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EE 39 J 3 i 
25. 9. 11. 38 Immerſio Aldebaræ, obſervante Do. de L'Iſle. Temp. vero. 
10. 3. 57 Emerfio. en 


Equatio temporis — 8. 33 


Tempus medium immerſionis gh. 3, 5“ Emerſionis gb. 55, 24”. 
Ad prius tempus locus Lune, fic inveſtigatur. 
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4 6 . * 3. 10 VIII. 19,8 
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9. 1,46 | * 4 FA V.) 8. 38 — 11 C 
13-25-26 | - XII.) 59. 23 f , 172 
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13.8 5. 30 Parall. ) æq. 58. 111 . — 4.3). 16, 32 6 
8 —— Diam. ) hor. 31. 50 . + 32,64 f 


24. 54. 24 Ex tabula penultima, pro elevatione poli 48. gol, lat. ) ver. 4. 36. 43 Auttr. 
8 — — eſt correctio parallaxis — 10%, — 17 correctio elevat. poli; 
— 4.44. 44 Ergo, parall. horiz. 58. 11//, et elevatio poli reducta = 489, 33/, 


| IF | | | . 6 | | | © | EY HEEL . . 51 4 | . oF 
= Ex tabulis peculiaribus pro horario motu Lune, quas cum reliquis — IP 
anguſtia temporis non licuit, eſt horarius longit -- * 


F Horarius latit. EC qv_ c ( DOD EW > 2 —@ - - 2 TI, 31 creſc. 


Inc ergo, 


i 
* $24 15:08 


Tempore immerſionis.] Tempore emerſionis. 


SE 
+l 


X Longitudo Solis vera ab æquin. medio. = 6. 
Y Longitudo Lune vera ab æquin. medio = 2. 5. 5. 46 


[4] 


Longitudo Aldebarz ex tab. I. ad ann. 1750 Au 17. 51 ab æquin. medio. 


— 


3 8 Præceſſio æquinoctionum pro annis 324 


22. 


5 Parall. at. 50. 18 
Lat. ) vera 4. 36. 43 A. 


Pro differentia longitudinis 
Lat. p viſa=5.27. 1 


Lunæ et Aldebaræ. 


Lat. Aldeb. 5. 20... 5. 29. 7 
Different. lat, 2. 6= Differ. lat. 257 
| „%%% oh —77 
T Sem. P ad altit. reducta = 955 Sem. P ad altit. reducta = 222 
„ 1 3.05538 - - - - - 1136 Wl 
2.91997 = = = = -» By 2.89320 - 782 
238332 . 9 
2.97665 2.97429 
Compl. ar. col, @ 0.00197 | Co.ar.cof, 4=0.00196 
2.97862 = 952“ — 150; 52“ - Sys 2 90477 = 15% 420 
Differ. long. ) et Aldeb. Is. 5 2 So TOE 23 3 Is. 47 
2 Aldeb. 2. 5. 50. 57 1 . a 
Longitudo p viſa obſervata = 2.5. 35. 5 2.6. 6.44 
Parallaxis long. = 29. 12 2309. 57 
Longitudo 2 vera obſervata 2. 5. 5.53 3: 42. f. 35.47 
Eadem ex calculo tab. 2. 5. 5:4 .. | 
Ergo, error. tab, in long. — o. 7 In inmnerſioge. — co. © In emerſione. 


Long. Aldeb. 1717. * * 3 75 5. 50. 48 
Aberratio luminis = ©.» Þ, 3 6 
Long. viſa Aldebarz ab æquin. medio - 2. $5. 50. 57 
T empore obſervationis. 9 
b ire Calculus Parallaxium. 
5 1 1 immerſionis. Pro tempore emerſionĩs. 
Longit. t. media 9 3 Ss 184. 32 184. 34 
Temp. medium in gradus æquatoris converſum 135: 31 . - 
Aſcenſ. rect. medii lll 320. 8 1 0087 © 5 
= — 270 3 270 2 5 I 
Aſceafio obliq. Orientis - »- < « » = 25 30. 18 63. 25 5 
: 5 
E go, nonageſimus ſub elevat, rodudt 48", 33” 12. 20. 6 0. HU 39 
Altitudo nonage. * — $2, 7 +4. 26 dn 
Long. ** — +. - 16» Bs" 7 Ge 35 5 eee eee 
Diſt. ) à non of. vim TR” 75. 29 6 63. 28 = 
Latitudo y vi abun — 4ũ—ͤ— > - - = - 5. #7 Auftr, = _ 5. 26 Aut. = @. 
* . ) horiz. - 587. v1 4 
Bine 3491“ = 5 54293 3.5493 23.4293 3.54293 
_Sisg@= 9.71331 Col. @ == 29903253 Sin. G = 9. Ng Col. @ = 9.9062 
Log. 2D = 5, 3256247 Log C = 3.47546 Log. D u 13. 31578) Log. 2 C = 3.44895 
Sin. 8 = 9.98591 | of, a = 9.99803. - Sin. 3 = 9.95167 | Col, & == 9.99804. 
Compl. ar. Coſ. A = o. 00141 — 3:47349 Co.ar.col. A 0.00141 | 3.445000 
3.24395 M _ 299591 : 8. 3.20887 |: 2799" 
2 — 1857 E "Ig 
deal long 2718 1 6 Parall. long, 30 57” & m— 
of, Þ = 9.39909 Coſ. 8 257553 
Sin. * = 8.97762 Sin. 4 == 8.97629 
1.63295 | 1.94210 
＋ 437% * + dd / 
3018// 28877 
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abuts, quas Ric trade 8, et en quibus exemplum — 

] pe eſt, paulo differunt ab iis, quarum ſpecimen conſenſus 
cum cœlo fub finem differtationis ipſius exhibui. Præferre autem 
Hlas viſum eſt, quod ſint forme multo commodioris naque- tamen 
minus accuratæ, quin adeo ſpes mihi eſt, has adhue magis cum 
clo conformes reddendi. Ut et de harum præſtantia copia aliqua 
fit judicandi, adſcribam quantum in occultationibus Palilicii præce- 
denti et — noſtro ſæculo obſervatis a veritate —— 


Styl. nov Diff. cale. ab ob. : 
7 | | 3 
1664, Martii 31. — 9 
1680, Septemb. 13. ＋ 18 
1680, Novemb. 7. — 10 
1681, Januaru J. — 8 
1683, Januarii EE ants. ch 
r699, Auguſt 18. + 8 
1700, Januarii 2. + 14 
1701, Februarii 16. + 11 
1701. : Septemb. 22. — 6 
1717, Septemb. 257. — 7 
7718, Februarii 9. + 15 
1719, Aprilis 22. — 7 
1719, Octobris 30. + 4 
1737. Marti 8. — 6 
1738, Januarii 2. — 11 
1738, Auguſti 8. — 0 
1738, Octobris 2. + 16 
1738, Decemb. * += 2 


* Ez ſunt tabulz prime manu ſeriptæ, in quarum loco tabulæ exdem correct five 


tabulæ ultime manuſcriptz nunc imprimuntur. 
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Paratz etiam penes me ſunt tabulæ pro horario motu lune, 
itemque pro invenienda aſcenſione recta lune et fixarum zZodiaca- 


lium, earumque declinatione, quas vero hac vice deſeribere a an 8 
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VIA CLARISSIMO. 


10 DA. MICHAEL IS 


inet PROFESSORI. PHILOS. {> 
Et Socletati TR Scientiarum — SECRETARIO. : 


Vis CI IIIA, | | 
Corr LonGz HONORATISSIME. 2 5 


N 


| mentionem fecerim tabularum lunarium a tranſmiſſis * diver- 


ſarum, id nolim eo ſenſu intelligi quaſi has accuratiores cenſeam ; 
quæ ab Mis'non differunt niſi in minutiis, ut ambigi „ utræne 

; præſtantiores fint ratione conſenſus cum cælo. Sed cum 3 his 
ſit minus commoda, et calculus propter plures æquationes inde ex- 
: cerpendas plus negotii faceſcat, noluĩ eas præferre, atque adeo tranſ- | 
miſi iſtas, que uſu faciliores ſunt. Ex eo autem tempore, quo tra- 


ditæ ſunt, tentavi, an adhuc. propius cum obſervationibus conſen- 
tientes reddi poſſint, et quamvis tempus mihi deficiat, omnia mi- 


nutim expendendi, videor tamen mihi deprehendiſſe correctiones 


quaſdam novas, licet minimas, et quæ vix ad aliquot ſecunda aſſur- 
gunt, adeoque in inveſtigatione longitudinum negligi poſſunt. Ad- 
ſeribam autem has, ne videar quicquam velle diſſimulare. | 


T #: Frm. 1 7 j « 


* » Tabul4 Yavites cranſini(fe ſunt prime manu-ſcriptz, tabulæ autem ab Uns * 
ſunt impreſſæ in vol. II. Com. Soc. Reg. Gotting. ex illo tempore ab Auctore longe "tor - 
rectiores redditæ. Vide SCH0L. VII. in tractatu Authoris de Methodo 2 
Promota, et Additamentum i in fine ejuſdem commentarii. 


Itaque 


dent evehere; id quod liquebit abunde ex ipſa tractati 
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Ftaque van — im tadult ddanſmiſſi uſurpatas mutandas 
eſſe ſc. ut IV. cujus argumentum eſt dupla dit. » a © + Anom. med. » 
Sat pub K Ha, til res ie C. G 1 
—Anom. med. „ Augea tur parte ſui r IX. cujus 
gumenturn "Long 92 — te ot nl bu pen eim; tum X. 
æquatio, cujus argutier Fon meant ©; IT © 
— nom. med. 5, angentur parte vigeſima quarta ; denique æquatio 
XIV. cujus argumentum eſt dupla diſt. 5 4 8 —Anom. b, augeatur 
| parte ſui ſerageſimn. In reliquis nihib mutandum. His adhibitis 

 corredtiuneulis, in obſcrvatiopibus Permpltis, za quibus tabulz alias 

ultra 20” diſcrepant, error infra 10 ' deprimitur. 
Quod ad: theariam tahularum attinet, et modum quo eas ex-lege | 
8 — — dabo wt Daun. 58 eum in eonvenientem 


12 dee 4 amm ole rams fuiſſe ablaue eius 
auxzilio tabulas lunares ad hunc perfectionis gradum, quo nunc gau- 
one, qua hanc 
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SOLIS ET LUN K. 


'USUS TABULARUM EQUATIONIS TEMPORIS. 
Pag. net 111. 


PROBLEMA J. 


Datum tempus verum in medium convertere, vel 1 


tice hæret, ſed ſingulis annis 1. 6", adeoque annis 55. 

integro proxime gradu in conſequentia promovetur; prop- 

terea eadem æquationis temporis tabula in multos annos ſufficere 
nequit. Cui ergo defectui ut ſuccurramus, duplicem hic exhibemus 
tabulam, conſtructam alteram ad annum hujus ſæculi 16, quo apo- 
gæum Solis erat in 8 S, alteram ad annum 1771, quo idem apo- 
7 gæum in 99 S perveniet. Unde facili partium proportionalium cal- 


Ob. apogæi Solis TRA non in pochins mae eclip- 


culo non ſolum ad annum quemlibet intermediumy verum etiam ad 


M 1 antecedentes 


CT 
anteoedentes et ſequentes, modo ab his ultra 60 vel 100 annos non 
diſtent, temporis æquatio, eaque ſatis accurata, haberi poteſt. Ce- 
terum uſus hujuſmodi tabularum ita aſtronomis familiaris eſt, ut 
viſum fit inutile, eis explicandis hic immorari ; id Solum monemus, 
titulos æquationis aut ſigna algebraica illi fuperſcripta tune locum 
habere, cum tempus verum eſt in medium vertendum, contrariis vero 
utendum eſſe, fi EX medio quæratur verum. 


ExEMPLUM. 


A. 7776. Apr 204. 230 200. 2 28” tempore v vero boca n bus 
Solis 18. 11%. 25. 8,6, quzritur æquatio temporis, et tempus me- 
Cum dato loco Solis ex pag. 11. habetur æquatio temporis ad an- 
num 1716 =— 2}. 18“; ex pag. 111. autem ad annum 771 = 
— 3˙ 12"; quare ad annum datum erit eadem =— 3. 14 ; ad- 
eoque wi medium 23b. 17. 14 
Scuorium I. 

Quodſi aut accuratius, aut ad tempus pluſquam 100 annorum 
ſpatio ab illis/ tabularum terminis remotum, æguatio temporis re- 
quiratur, per problemata ſequentia III. et VII. inveſtiganda eſt lon- 
gitudo media Solis ab 2quino@io' vero computata, ejuſque aſcenſio 
recta vera, et differentia inter, utramque in tempus primi mobilis 
convertenda. Additur autem invents æquatio ad tempus verum, fi 
aſcenſio recta major fuerit, . longitudo media, contrario autem 
caſu fubtrahitur. 


gen II. 
Dieo autem juſtam prodire æquationem temporis converſione illius 
differentie in tempus primi mobilis, non vero converſions in tempus 


ſolare 


2 


L } 


| ſolare medium. Nam etſi Cel. de la Caille, in ſuis Tabulis Solari- 
bus, hunc poſteriorem modum ſequendum eſſe 4 8 8 demon- 


| rata tamen ene * Aer eſſe — 


USUS CATALOGL LOCORUM. 
Pag. iv, 


PROBLEMA YH 


Tempus loci terreſtris dati convertere in . meridiani 


 tabularun m, vel viciſſim. 


Xhibetur onion} n 8 Iv. | fouaginta celebriorum lo- 
Lcorum terreſtrium diſtantia temporaria a meridiano tabularum, 
| ſub titulo differentiæ meridianorum, ſigno + vel — affecta, quorum 

illud locum Grenovico eccidentaliorem, hoc vero orientaliorem in- 
dicat, utendumque eſt his ipſis ſignis, fi tempus dati loci reducen- 
dum ſit ad tempus Grenovicenſe; contrariis vero caſu contrario. 


EXEMPLUM. 


Doki ſit tempus Gottingenſe 6b. 9. 38“, quaratur quod mo 
mentum ſub meridiano Grenovicenſi illi reſpondeat? 5 


9 ＋ 
Quoniam differentia meridianorum Gottingenſis 5 0 39. 32 — 
Grenovicenſis, ex catalogo, p. Iv. A 
Subtrahatur hæc, ob ſignum —, à tempore dato. 6. 9. 38 
Et temanebit tempus Grenovicenſe quæſitum . 5.30. 6 


SCHOLIUM 
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Differentia urbibus Gallic et Belgii adſcriptas ex gedmetrica 
menſione mathematicorum Gallorum, habita etiam ratione figure 
ſphæroidicæ telluris, deduxi, Quæ ad Germaniz loca pertinent, 


nonnullaſque alias, ex obſervationibus eclipſium Solarium et occul- 


tationum fixarum à Luna peculiari ſtudio rimatus ſum. Reliquas ex 


 eclipſibus Jovialibus et Lunaribus partim ipſe inveſtigayi, partim, 
ubi hoc non dabatur, tales retinui, quales in notitia temporum 
(Connoillance des temps) ſolent exhiberi. 


scnor Tu II. 


Eidem huic catalogo inſertæ etiam reperiuntur eorumdem Ioco- 


rum latitudines, ſeu elevationes poli, de quorum uſu autem, ut- 


pote notiſſimo, quicquam addere, ſuperfluum viſum eſt. Latitudo 
Gottinge qualis in catalogo extat, ad obſervatorium hujus urbis 
refertur, Norimbergenfis ad zdes Homannianas, officina mapparum 


geographicarum claras. Utramque, præcipue autem Gottingenſem, 


ex propriis obſervatis quam maxime compertam habeo. De Norim-. 


bergenſi, vide Comment. Soc. Reg. Gotting. Tom. I. p. 373. 
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PROBLEMA. II. 


Ad datum tempus | ſub meridiano obſervatorii Grenovicealis 
invenire longit udinem Solis veram. 


1 xX tabula epocharum, p. vIi—xII. exſcribantur epochz - 
gitudinis mediæ Solis, apogæi et numerorum I, II, III, IV. 
ad annum datum ; vel fi is non habcatur, ad annum proxime ante- 1 
cedentem ſæcularem aut vicenarium, quibus deinceps ex tabula medii 
motus, p. v. ſubjungendus motus pro reliquis annis. 
2. His ſubſcribantur ordine motus medii cognomines pro die 
: quidem menſis, ex P. xIII—xvIII. | pro! Boris vero et ſcrupulis, ex 
p. xix. 35 

3. Addantur numeri i fingularum columnarum, ies ex duabus 
prioribus integris circulis, et ex num. I, II, III, et IV. millenariis, 
fi qui provenient. Atque ita habebuntur ad datum tem pus in co- 
lumna prima longitudo Solis media, in ſecunda longitudo apogæi 
Solaris, in reliquis numeri inveniendis correctiunculis ab actione 
Lunæ, Jovis, et Veneris, ortum trahentibus idonei. | 

4. Subtrahatur longitudo apogzi inventa ex longitudine Solis me- 
dia, quod relinquitur eſt anomalia Solia media. 
oF. Ingreſſu cum hac anomalia in tabulam æquationis centri, 
p. xx—xx1. facto excerpatur cum ſuo figno æquatio centri Solis 


competens, ſub deturque longitudini mediæ Solis. : | 
N | 6. Cum 


* | "1 | 
A. yo 9] 


| 6. Cum numeris I, II, III, et IV. ex p. xx11, centenariis in 
?Fante:vd calce, denariis in latere quæſitis, excerpantur correctiones, 


five æquationes minores, ſingulæ cum ſuis numeris, parte propor- 

tionali non neglecta, eidemque longitudini mediæ ſubſcribantur. 
7. Applicenter hæ æquationes ad longitudinem mediam juxta 

titulos vel ſigna ſua; 00d proventt eſt * Solis vera — 


Il a 
; EN Mun. 


an chmputanda fit longitudo vera Solis ad A. 1756. Aprilis 
zod. 2 3h. 17'. 14 tempore medio Grenovicenſi, calculus Juxta præ- 


wu inſtitutis ita ſe habebit : My + 
f 1 1 55 5 med. G Long, a apog. 3 IN. L. IN. n. N. mx. v. 


— * * — —_— _—. 


„„ FF 4 


n an. 1756 * 9. 10. 33. 18 81 3. 8. 44. 10 | 973 | 262 | 605 | 544 

S Apr. 30 3. 28. 16. 39,7 5 64 301 | 206, 18 
1 „„ 

177 n . eee 


ns hoe 


* 


Ex p. xv. MES centri 4 1. 37. 54,0 An. m. 10. 1. 2. 49 
Exp. XVI, æquat. DI. 3-44 

r 3 

8 W. — 55 


Longit. vera Solis In I, II. 25. we 

| Scnorivm I. = 
Quæ hoc modo provenit longitudo computatur à puncto æqui- 
noctii vernalis vero, propter adplicatam æquationem præceſſionis 
æquinoctiorum, quæ cum num. IV. excerpebatur. At vero in com- 
puto planetaram et Lunæ præſtat longitudinem Solis a medio æqui- 
noctio numeratam adhibere, donec ipſorum inventa ſit longitudo 


geocentrica; quo caſu ergo æquatio iſta cum num. IV. quærenda 
tamdiu 


1 . 1 La 
4 941-215 | 3.8.4435 1 565 | 813 | 562 
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tamdiu negligitur. Ita in hoc noſtro exeniplo foret O's Solis 
een medio 15.11% 25.1 7. 
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nden 1 folares tabulas conftruerem ante 20 habui ene 
ö 23 et de his rebus maxime meriti Lud. de la Caille tabulas 
an. 1758. editas mihique pro ſuo in me favore ſingulari dono oblatas. 
Inſtituto examine videbam parum deeſſe, quo obſervationibus meis 
ab anno inde 1756. quadrante nurali eximio frequenter magnaque 
cura habitis ad amuffim reſponderent. Quapropter non id mihi re- 
liquum eſſe exiſtimavi, ut novas plane Solis tabulas conderem, ſed 
tantum ut laboribus viri ſummi inſiſtendo, illius tabulas, quantum 
iſtæ meæ obſervationes requirere videbantur, corrigerem. Inveni 
autem eccentricitatem orbitæ Solis atque hino pendentem æquationis 
centri quantitatem nulla indigere ſenſibili correctione. Quod vero 
epochas medii motus adtinet, præſertim longitudinis Solis, non potui 
ante obtinere cum meis obſervatis conſenſum, quam hanc ſecundis 
fere 7 diminuiſſem. Locus etiam apogæi paulo diverſus, obſerya- 
tionibus faltem meis, quibus, cur minus fiderem quam aliorum, non 
erat, melius reſpondere viſus eſt. Denique perturbationes motus 
adparentis Solis, à Luna, Jove, et Venere, productas, ex ipſa gra- 
vitatis theoria jam olim inveſtigaveram, eaſque tantas inveneram, 
quantæ in his meis tabulis, p. xv1. habentur, præter minores quaſ- 
dam, quas ut obſervatu difficillimas in calculo commode negligendas 
eſſe putavi. Ceterum argumentis harum correctiuncularum, ſive 
numeris I, II, III, et N. * paulo —_ r 
in 1000 partes diviſo. 


SCHOLIUM 
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dee cue 19402 be e 60 BL! gien bitte 


Non prætereundum hoc loco eſt, motus medios cities tant Solis 
1 Lunæ in his meis tabulis ſu PAnere motum fixarum, ſeu præ- 
ceſſionis æquinoctiorum annuum 50%, 3 prifiſe, ab eoque ita pendere, 


ut ſi hic paulo lentior aut celerior i ſtatuendus videatur, illi etiam 


eadem quantitate lentiores omnes aut celeriores faciendi fint ;- neque 
ergo conveniet, niſi totam tabularem compagem ſubvertere velis, 
unum horum motuum, vel augere, vel minuere, retentis reliquis. 
Ita ſi v. gr. motus medius Solis, quem Feerep intesroa circulos: ab- 
jectos, in annis Julianis 60 facio o, O. 27. 490,8. ita corrigendus 


videatur, ut cum tabulis cel. de la Caille conveniat, in quibus idem 

ille 16',4 minor reperitur, id fieri nequit, niſi præceſſio quoque 

æquinoctiorum in annis 60 loco 50'. 180, quanta in tabulis eſt, ſta- 
tuatur eadem quantitate minor, h. e. non niſi 50. 1,6; ac tantun- 


dem Lunæ etiam motus corrigendus eſſet. Ut brevibus rem omnem 


comprehendam, notari velim, motus Solis et Lunæ medios reſpectu 
fixarum rite conſtitutos in his tabulis eſſe, ut in annis 60 vix aliquot 


ſecundorum dubium reſtet; an vero reſpectu punctorum æquinoctia- 


lium juſti fint, id ex ipſo motu preceſſionis erit dijudicandum, qui 


ubi revera in annis 60 eſt 50. 18", ut hodie plerique aſtronomorum 
nn de rs affirmanda dubitari nequit. ; 


" 
$ 
= 


S.CHOLIUM IV. 


b ergo de de phænomeno "in agitur a tu relative 
Solis aut Lunæ, et fixz cujuſdam ſimul pendente, v. gr. de occul- 
tatione fixæ, toties etiam motum præceſſionis, qualis hic ſupponitur, 


adhibere oportet ad locum ſtellæ computandum, In hung finem 
 adjectus eſt motus ille motibus mediis Solis, p-. v. et xIII—XxVIII. 
ne dubius hæreat calculator, neve neceſſe habeat eum aliunde petere, 
aut in ee computando operam perdere. : 
5 : SCHOLIUM 


— * 2 — 


% e Thy 2 « . - 
N n OS Fa FS N 1 $"< þ 
„ TTT In BEDS 9 3 N My . 3 * 
8 e K Ada IS Sr AS. Fr ET TRAIN N FFF 9 8 — 4 
J y 8 1 
She WEE: VW e * ren e . 1 b . 5 x 
« COTA! * . F rn ee , 3 — 1 8 


„„ TT FRA DAT? 99 . 3 5 LD FOG 5 e - 

EDITS RE En RO TS A I RE el WET IRR 2B . E . 2 . , 
3 J IO OLD Ie OCLC 2 ues ES BET, 8 2 5 75 Gps : 
OE OI ß ĩͤ arrns . 


bbs $4 < 
8 98 re 

9 . 
n 5 DATES 
. AKa bx 
5 o 

Rt LN On 

EE SOT Ia Fi. ett ON 


* 


F 6. # > 2 14 4 * - 
rapigom 12355: uniudo 13h o., 9: 


F 63 1 


ScyorivM V. 


4 idem mediorum matuum Solis eobylis, p-: V. inſertus quoque eſt 


miotus decrementi obliquitatis eclipticæ, quantus ex theoria gravita- 


tis deducitur. Hujus ope media obliquitas ad quodvis tempus facile 


invenitür, LY Conſtet yuaiita illa cert aliquo anno fuerit! © Obſetva- 
tionibus autem meis an. 1756, 57, et 58. cirea utrumque ſolſtitium 


5 quadrante murali 6 pedumi quam diligentiſſime factis, compertum 


mipi eſt, initio an. 27 56. me median h liquitatem fuiſſe 2 35 28ʃ. 160, 
qua ergo in ce Fan uti convehiet. 


[3 : . 
2 wy 64% ; 7 
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. PROBLEMA 1. 


„ 


Ag daturi ſuc in ayehire obliquitatem abc mediam 


„ 11e 


ä e veram. 


4 » os oe we » 
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. Pra e 1 annum 1756 
quæratur p. v. in oh¹nna. dextimu decrementuswobhquitatis gclip- 


tice, idque addatur ad 239. 28. 16“, O. fi. datum tempus. præcedat 
annum 1756, ſubtrahatur vero inde, ſi tempus hunc annum ſequatur; 
et habebitur media obliquitas ad anni dati initium; quæ ſi ab ea pro 
ſingulis trimeſtribus ſinglilæ partes deim e „ 
facile ad elapſum anni dati dempus xeducitur. : T 

2. Ex tabulis epocharum et medii motus, 8 XIII. RY 
getur num. IV. et cum hoc numero ex tabula, p. xxv. cui inſcri- 


chitur Nutatio, excerpta . corre ctio adplicetur ſaeundum titulum ſuum 
. er pn N a USL vera 2 een _ 


« __ 


— — . 1. — . * b > N , 4 7; 7 Þ | * £ 
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-- > ExXEMPLUM. 


L 54 1 


ExzMPLUM. 


Queritur quz fit vera > obliquitas 1 ron | an. 1671. initio . 


8 1 nenn! 55 1. 10115 
tembris. 
ih VOLT DES 3 
1 n N 9 2 FAT 


| Quoniam ah hw anno 7 an. 1756. effluxi fun 655 4s * 
ex p. v. habebitur decrementum pro annis 80. 


ES: tit | Pro annis * 1 #1; 2,3 


* 
— 


| Adcoque! pro annis $5. : nie 3971 


"Fines 1 209319 52.4 62 xs 


Quod additum ad 23% 28. 16",0 dat obliquitatem medians : 


23 . 28. 55 ,1, et men ae Sepr. 230.28. 54 . 


Jam vero eſt al an. 1660 2 num. iv. p- vir. 386 
TR Mo tus pro an. 11. p. v.. 591 
Fro i initio Sept. Pp. VII. | —— : 


Ergo, objecto milleario at tum tempus, num. IV. 13 


cui reſpondet ex p. RXV. corre&io aut nutatio ＋ 9˙56, hinc addi- 
tione ad mediam nnn 1 8 . * doth fads, ee vera 
ee, 2 4 4 5158 


ScnoLtiuM 14 


Quodſi ex eee vera deducenda fit media facile = is 


an contraria ER nutationis effici poſſe. 


scnoliun II. 


Notaiauis quantitas maxima 96, ad quam "ey bel p- uv. 
a eee eſt, eam quæ communiter uſurpatur paulo excedit, legi- 


bus attractionis id augmenti poſtulantibus, nec invitis * 
bus. 


PROBLEM A 
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PROBLE MA V. 
Dato tempore logarithmum diftantiz Solis a Terra Ts. 


4 


25 Ni j jam ex 10 longitudinis Solis parata n anoma- 
lia media Solis cum num. I, II, III. 3 ea eſt j An probl. III. 


1, 2, 3, 4- 


2. Ex pag. XXIII, xxl v. ee cum anomalia media loga- 


rithmus diſtantiz in hypotheſi elliptica. 


3. Huic adplicentur correctiones cum num. I, II, II. ex tabulis 


fuis, p. xxv. excerpendæ, * n eſt logarithmus verus di- 
ſtantiæ. 


EX EMT IVA. 


In 3 probl. III. erat anomalia Solis media 


7% „„ 495 quare ex p. XXIII. N o. oo 38 36 
fim pl 5 


Num. vero I. 69. dat. ** XV. 8 55 15 | 
Num. II. 565. SO. 8 
Num. III. 813. 3j 


Ergo, diſtantiæ veræ togarithmus 0.00 38 38 


SCHOLIUM. 


'Loguelimi hi confirndt ſunt ad diſtantiam mediam = 1 quare 


ob negativi prodeant logarithmi diſtantiarum unitate minorum, 


horum index denario auctus ſupponitur, qui ergo. ubi opus fuerit, 
iterum * iciendus. 
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 PROBLAEMA I 
Ad datum bemmpus inrenire Solis ſemidiam tram gdparep: 


tem, . 165 motum W verum. 


" * £ k J , — ; Ne 
2 In: OL, 43 41 7 1 


Ude __ XXVI, XXVII. geile bibs, fi. ag Pn tema pus 


_— vel e * III. inventa a ft anomalia FO BW . 


| "* CY ri. 7 18 
ans * _ e * * 4144 72 14 * 
* 4 * 1 


0 ene e 
— exeniplo probl. tt erat ahbihiada media W 80 "Rp 2.49 
Quare ex p. xx VI. ſemidiameter Solis ee 13. 5 4: 


Et motus horarius | WER - + 3 7 ne,” 00 


— 


$CROLIUM. 
| Semidiqmeter Solis, quali hic exhibetur,'ſupponit Nanddimetrum 
in diſtantik media 16. 2,8; hanc vero ejus ꝗuantitatern ex "obſer- 


 vationibus pluſquam 136 murali quad rante; qui, ad id non ineptus 


Videbatur, habitis deduxi. 
. 


rROBLRMA VII. 


Data W Solis aut cujuſyis pundt eclipticæ et hujus 


obliquitate, i invenire illus aſcenſionem rectam. 


* 4 k pl 
— 1 


14 "ti tabula p- XXVI, XIX. cum longitudine! data nme ; 
reductio ejuſque mutatio. e 


7 


2. Fiat ut 60“ ad hanc nn ita Gifferentia inter 


23. 28,15 ,0, et obliquitatem datam, ad quartum numerum, qui 


addictus 
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57 1 

additus ad reductionem inventam, ſi obliquitas data major fuerit 
quam 23. 28“. 150, vel ab ea ſublatus, fi minor ills fuetit, dabit 
correctam reductionem. = 

3. Hanc ergo juxta titulum fur adplic longitudini, et habebis 
aſcenfionem rectam en 88 Frrhgs 


172 n « - 
{ - 0 . x 7 1 
of # > 9 4 2 * # = i 


. 


f 2 - TY ! 


en 62 3 — 1 5 Fx. 13 0 4 ; 
| * 


3 
2 


Datur jſongitudo Solis 15, 115 2 5 10 . et obliquitas 23? 28. 7 o, 0 
quæritur aſcenſio recta. 
@& 7 Il 
Ex pag. XXVIII. cum data longitudine N 7 8 
| 9 . 1 | | — 2. 26. 19,0 | 
reductio. 2 a : 6 „ 8 = - 5 . & 0 | 


Ejuſque mutatio e MA! 


1 


& 


Quit: igitur Jats oblidutss a 23 . 280 15 50 differt 8,0, fiat ut 
600 ad 1 12 27 ita 80 ad quartur, qui crit 1 77. quare hoc ſublato erit 


# 4 ry 1 141 PM of w tt % Q * - $ "_ $4 


SUES 40 4 9s T4 £3 
| s 0 3 


Ao reductio . 2. 26. 17,3 
d Oy n recta quæſita . 1. 8. 58. 53,gʃ9y 
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Data anti rea Solis aut puncti eclipticz, + et e hujus 
nnn inyenire allius n inem. 


1 


e 


blemate antecedenti pro data aich ex eadem tabula, p- yu, 
XXIX. reductio congrua. Ae 
-2. Adplicetur hæc ſecundum | ſuum rithlum aſcenfioni ret : date, 


et Proveniet n longitudo. 707th 7 e . 
or 4 P ETI MP 4 U M. 


L # 


ien 10% Kind t: 7 FD̃UIIIIlIIlIlIb b bg 7 14 


rd k at's 23% . 285 485 er dene en 1 wy 37 yp 
vel, 15 89 58.53 53 „0%, additis ad hanc tribus fignis Habetur | 
45. 85. 58“ 5350, et proinde ex p. XXIx. feductio 44 25. 26% 19571 

cum mutatione 12,9. Fiat ut 60" ad 12g," ted er eret bk. 
quitatum 8“ ad quartum numerum 7" r qpirablatus A + 29. 26,19% 
exhibet veram reductionem + 29.20.17 ,43 _ longitudo quaſita 
erit 15. 18 25. 16 „4 ee Cleo D - UULSLSMOL 1154 


* * ** „ ® 
8 ö on » = i % , 
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Datis 3 eclipticz; et eti Solis, aut _ . 
ecliptior longitudine, invenire neee 


'} \ 5 1 2718 100 (in 56 
= Cum data longitudine , r wenge ket 
natio cum eus mutatione. ius 1 

2. Fiat ut. 60“ ad n Y HOT ita! Aifferentia inter 
23. 280. 15 et obliquitatem datam ad quartum numerum, qui ad- 
ditus (vel ſubtractus) declinationi inventæ, ſi obliquitas data major 
(vel minor) fuerit quam 235. 28. 154% producet declinationem quæ- 
fitam, borealem quidem, fi in tabula gn + afficitur, auſtralem 


VETO, fi ſub nn om 10 211 102 811 95 0 3 
cant ag p bn - 18 ir ie 


8 longitudo 15. 11e. 25, 10 232 et obliquitas 29. 28, 770% 
habetur ex p. LL. declinatio 1 5% 16, 38% o, et mutatio 37.67 by 
Fiat ut 60" ad 37",7, ita 8” ad quartum, qui erit 5, '0; quare cum 
obliquitas data minor fit quam 239. 28. 15%, auferefidüs eſt, 
hic quartus numeriis e. 167. 38% 03 bine vera declinatio 


I 5% 16. 33 70 T, vel borealis. N 


14 
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PROBLEM A X. 


Datis obliquitate eclipticz, et declinatione Solis, 1 invenire 


hujus ane, 


. 


1. Quæratur Aeclinstio data in area tabulz, p. XXX, XXX, atque 


excerpatur adſeripta mutatio. 


2. Ex hac mutatione et differentia obliquitatum quæratur ut in 
præcedentibus quartus numerus, qui W 71 2 declinatione data, 
fi obliquitas data major fit quam 23%. 28. 157 contra vero addatur, 


ſi illa fit minor ; ; quod provenit eſt declinatio, ſi Eur foret 


23.28, 1 
3. Ex hac jam declinatione ingreſſu i in aream tabülz ejuſdem 


denuo facto, inveſtigetur per partem proportionalem lon gitudo. 


EX BMI UN. 


K. 17 56. d. 7 Mal, obſervata eſt declinati Solis 18 1606 345 2 


— +4.+S 


- borealis, eratque obliquitas 235 287. 7% 0, quæritur longitudo. 


| Quoniam hee declinatio in tabüla habet mutationem adſcriptam 
37 , fiat ut 60" ad 3% ita 8“ ad quartum, qui erit 5%; foret 


ergo declinatio + 1 5. 16'. 39% 2, fi obliquitas tanta eſſet, quanta in 
tabula ſupponitur ; - ex eadem tabula habetur pro longitudine 
Solis, vel 15. 119. 25. 11",4, vel 45. 18. 34. 48”,6; ſed cum menſe 

Maio Sol fit in ſignis aſcendentibus; * tantum hoc caſu : 
vera eſt. 


PRO BLE MA 


[ 60 J 


PROBLEMA XI. 


Data obliquitate eclipticæ, et lon gitud; ine aut aſcenfione 


recta puncti cujuſvis eclipticæ, reperire angulum eclip- 
ticæ et paralleli per id TRE tranſeuntis. 


5 blem, VII. 


„„ #% 


inveſtigetur per 3 IX. declinatio ; ; quz mutato nomine illum 


' ipſum angulum eclipticæ et paralleli reprefentabit. Ex ſigno autem 
＋ vel — dijudicabitur, utrum ecliptica ſuper N aſcendat 


vel deſcendat. = 
E: x E M 7 LM. 


Sit data aſcenſio recta 380, 58. | 5 3 0, quæ additis tribus ſignis fit 
#. 80. 58'. 53" 8 Hinc pro obliguitate 23% 28'. 720, ex p. xXXI. 


habetur per problema IX. 18. 2. 1,4 +, quare totidem gradus 
ecliptica ad parallelum inclinatur ſuperque eundem verſus boreans 


aſcendit, 


929 F 
$4 ; 1 0 


PROBLEMA 


81 detur 3 queratur Prius aſcenſio refta. per pro- : 


EY 
1 
Ds 


r  PROBLEMA XI. 


Data diſtantia Solis a vertice, invenire cus parallaxin i in 
circulo verticali. $ 


Heæc quæ et parallaxis altitudinis vocatur, b ex peculiari 
| robots; p. XXx11. habetur. Opus autem illa eſt, ubi diſtantia Solis 
à vertice obſervata in veram convertenda, aut viciſſim. Et priori 
quidem caſu ſubtrahitur, poſteriori vero additur diſtantiæ a vertice. 


In condenda hac tabella ſuppoſui parallaxim horizontalem Solis 
100, 3 *, quantam ex ſuis obſervationibus ad promontorium Bone Spei 
factis deductam per literas mihi communicavit cel. de la Caille. 
Pro varia quidem diſtantia Solis à Terra varia etiam ſtatuenda eſſet 
parallaxis horizontalis; ſed cum omnis differentia vix ad ſextam 


partem unius minuti ſecundi adſcendat, pen pretium non x videtur, 
ad has minutias attendere. 


Cum ex interiore contactu ſecundo limborum Veneris et Solis ſexto die Junii 1761, tam 
ab aftronomis Anglicis ad caput Bonæ Spei a Regia Societate miſſis, quam ab 1is apud Lon- 
dinum et Grenovicum obſervato, parallaxis Solis in media ejus a Terra diſtantia prodit 8//,83, 
fine errore puta ſemiſſis ſecundi . melius viſum eſt novam tabulam ſubſtituere EX hac quanti- 


tate deductam. 
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USUS ET EXPLICATIO TABULR RE. 


'ERAGITONUM. ASTRONOMICAL, 
Pag. xxxII. 


'PROBLEMA XIII. 


f 


Data * ſideris à vertice Adenin, et temperie at aeris 


cope barometri et thermometri ee invenire e refrac- 
tionem competentem. 


70 N. hic locus eſt, de natura refractionum aftronomicarum 
prolixius agendi earumve integram theoriam exponendi. Hoe 


ſaltem premonendum videtur, refractiones a viciflitudine atris cjuſ- 
que calore et elaſticitate plurimum pendere ; adeoque neceſſe efle, ut 
hi, qui obfervandis ſiderum locis operam dant, eo ipſo momento, 
quo altitudinem aſtri cujuſvis aut diſtantiam à vertice & cœlo depror 


munt, ſtatum quoque atmoſphæræ, qualis in ipſo loco obſervationis 
eſt, ope barometri et thermometri explorent, ſuoque diario inſcri- 


bant. Quemadmodum enim eo devenit hodierna aſtronomia prac- 


tica, ut minutiis rimandis, corrigendiſque errorculis olim neglectis 


fere tota occupetur, ita conveniens eſt, neque illos errores, qui ob 


refractionum inconſtantiam in obſervationes 1 irrepere poſſunt negli- 


gere. Et tabula quidem noſtra, quæ veris refractionibus ad quam- 


cunque aëris temperiem, ubicunque terrarum facta fit obſervatio, 
computandis inſervit, notatam requirit altitudinem barometri ſecun- 
dum digitos horum duodecimas, ſive lineas pedis Pariſienſis; ther- 
mometri autem ſecundum ſcalam Reaumurianam. Quodſi forte ob- 


ſervator 


L 63. ] 
ſervatar alia menſra utetur, opus eſt, ut hæc ante ad illam nher · 


tur, quam ex tabula inveſtiganda fit refractio * | 

Columna autem prima tabulæ, p. xxx11. continet ab ad 
ſingulos gradus diſtantiæ à vertice, pro eo ſtatu aëris, quo altitudo 
merchrii in barqmetro eſt 28 dig. o lin. et thermometri Reaumu- 
riani 19. gr. ſupra. congelationem. Secunda et tertia exhibet varia- 
tiones reftactionis, illa quidem pro to lineis barometri, hæc vero 
pro thermometri gradibus totidem; unde pro alio numero linearum 
aut graduum pars proportionalis facile habetur. Eſt autem refractio 
ipfa major, adeoque hæc pars proportionalis addenda, ſi barometrum 
altius quam 28 dig. mijor ifidem, fi thermaniefrum depreffius quam 
10 +; contrariis caſibus minor. Exemplo melius, quam ulteriori 
e los N pateſcet. 


4 
* . 4 


ie, 


Sit eri Afastis l a vetrtiee 709. 200. 5 FE exiſtente altitudine 
barometri 27d. 5, et indicante thermometro * 4 * con- 
gelationem, —__— refractio. 25 


N 45 7 © . 


Ex tabula, p. XXXII. ad diſt. a vert. 709. 2005 55 | habetur} : 
refractio % Wen 2. - 39-2 


8 FE Hujuſque variatio pro 10 lin. ben 48 
; ; s ; N ; on : 2 5 . 5 Pro 10 1 therm. « ; T4 


* 


63 „„ 


Com: jam HR do 3 7 7 mei deficiat à 284. ot, 1 ut 
10 ad 4,8 ita 7. ad quartum, qui erit 3 43. item cum thermometri 

gradus 4 a 10 diſtet 6 gradibus, fiat ut 10' ad 7 24 ita 6 ad quaſtum, 
qui invenietur 44. Hinc erit vera refractio 2. 39,2 — 3,4 + 4, 4, 
five 2. 40 22; ſubtrahitur ſcilicet prims correctio, ob datam altitu- 


0 de 


„ Oe aw * 1 


* = fine tabulz notam  adjecimus, in qua eam ad menſuram lcngitudini Anglicanam, et 
ad ſcalam thermometri Fabrenhetiant retulimus, 


dinem 
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dinem barometri winerem, Addithe vero Altera, ob iherinometrum 


deprefſus. | | | | 111 jg 4 UT 
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. 
In diſtantiis à a yertice = & gt gra adus excedentibus tam inaqualiter Ga 
cunt refractiones, "ut aud amplius tutum fit, partibus prop rtiona-' 


libus uti. Quamobrem hoc caſu præſtat refractionem ex illa ipſa 
formula algebraica, unde tabula conſtructa eſt, directo calculo i in- 


i 7100p 


veſtigare. Eſt autem formula bujuſmodi: F 4 
| 1070,51 fin. 4 164 coſ. % 0 161 e , att 
: Retr. == = 77 — 2550 5 70 VG - + + — + jel "(r + $,0046 * 4 
In qua ponitur diſtantia adparens . à vertice c 4, ina. Ab 
Altitudo barometri in digitis CO TERRY AIRES 
Gradus thermometri-Reaumuriani ſupra congel. = 7, 
Ut gradus infra terminum con gelationis ſint negativi. 
Calculus autem juxta hanc formulam ſequenti modo quam eri 


$ 


n commodiſſime inſtituetur 1 11 rs & cujus tangens 


Ret DM *. 5 0,715 lin. tan | 


N. ac? 87 1 
. & 


4 
» * 


i 811 OL a eee apt fv — 81 | 
1 17 5 4 5 Jak, cum indicaret eee ape: 95 ther- 


mometrum 12, obſervata eſt er dit. a vert, fur Am 


88, 34% queritur refraftio. if 
| 8 505 n 1 == 1'25 eſt 0 mann 91 ue $ 9 erit 
„ 8. HlisosS2) = = 0.01167 _ 
. Compl. ar. log. 16}, = 8.78252 
\ Comp, ar, log. Col. 4 = 1.48546 


Ergo, ute * - 0.2796 5 5 
4 


4 | „ Lancet ud 
Atque hinc @ _. Tt (3 45 47 » $M: 6h, 17.36 
nn nnd a Rene ProE a 
Porro log. tang. $w + « «c = 9.78126 
Yo TEN. 2 
log. ö ſive log. Wy 21 „ WM: F-44196 
log. fine 9 5 . 
83 ar. 18. (x 9532) + - = .Y 96499 


Unde log refr. MLL ng „ - 03746 
5 Adeoque fefractio quæſita 1090, 1 N 2 ˙ . x8. 10% 
Ceterum diſtantiam a vertice veram obtineri ſi ad — re- 
fractio addatur, res aſtronomis nota eſt, et mea admonitione vix 
indiget. IE 


* 4 5 | * | 7 : 


Scuoriunlil 
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Generalis autem * refractionum 88 cui tabula * 
nititur, ex theoria w e ad veritatem proxime accedens i inventa 


eſt. Coefficiens ew "oh a quo pendet variatio refractionis ex 


| gradu Thermometri invenienda, indicat denſitatem aeris, quanta 
a calore graduum Thermometri Reaumuriani producitur, poſita 
ea denſitate = 1, que gradu O ſive termino congelationis con- 
venit, Vi hujus relationis inter denſitatem aeris et gradum ca- 
 loris, quam certiflimis maximaque cum cura inſtitutis experi- 
mentis phyſicis juſtam eſſe didici, variationes refractionis aſtrono- 
micz paulo majores prodeunt, quam juxta tabulam Cel. de la Caille, 
tabulis ſuis ſolaribus annexam; quemadmodum contra ipſa re- 
fractio juxta noſtram tabulam ſenſibiliter minor eſt, | 
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„ Situdo Solis vera: ab  =quino octio jedio numetata, ſcllicet 
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omißd æquatione punCtorum 3 qi uino aſi um, due eſt ex r min fibus 


3 44011 . . 4 >. SY, G 
* — 


1 s I [101 . 8 den dus, « TELL ol 


= 4 =d 
FY 9 A7 £ 
, 2 6 L „* „5 f 11 9 as 1 * 534 vids \4 w# \h 
„ oy A» 4 3 18 III tn | f 
* p 
— . 


1110 : 1125 


1125 Ex tabula epocharum, p. VEU, cht 6 Jo 


longitadinis. medie Lunæ, apogæi et nodi aſcendentis ad annum 


larea 10 vicenarium, e er tabuſa” medi? motus, 
nnr 


p. xv, ſubjungendus motus pro reli ais anni et ex _ 


datum EMO) A is, non habeatur, ad annum _ proxime antecedentem 


p- „XLII-—xvIn, motus medii co nomines ro die menſis; 


horis vero et ſcrupulis ex p. xl ix, et præterea 168þttudidi oY 


Lune, etiam acceleratio motus medii ex tabula, p. L, n 


LIT 7 


3. Addantur numefi columnarum longitudir nis media Lune et 
* abjectis integris circulis ſi qui provenient; ab epocha autem 


nodi ad annum datum vel proxime antecedentem quæ in tabulis 


extat ſubducatur ſumma numerorum ei ſubditorum, abjectis et 
: | 7 mutatis 


vatorii. Gebet 
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mutuatis ep circulis, fi qui provenient, aut prout occaſio 
VR in columna prima longitudo Lune 
FR ia, in PENS ſudo! apoges media, ih in tdrtid longitada 
nodi aſcendentis add, 7/ 1 f 0 3 4 . 
4. Subtrahatur longitudo apogzi media inventa ex longitudine 
Lunæ media, quod relinquitur eft- ;angmalia Lunz media; quod fi. 
longitudo Solis vera ex longitudine Lunæ media ſubducatur, quod 
reſtat eſt Lunæ a Sole diſtantia media. Atque hinc decem priorum. 


æquationum longitudinis gargpmenta,, facili negotia, . ſequenti modo, 


Duplz. diſtantiz Lune, a Sole media addatur et detrahatur ar = 
mentum primum, et argurentum fecundum et terium emergent. 
Duplæ diſtantiee Dun a Sole medie addatur et detrahatur anoma- 
lia media Lunæ et argumentum quartum et quintum patebunt. 
Argumento quinto addatur et detrahatur argumentum primum et ar- 
| ern n enn 5 fegen innoteſcent. Subducatur argumgn 
: primum ex anomalis Ia Lune. media et argumentum octavi 5 
bebitur. Subtrabatur longitudo Solis vera ex longitudine 900i 
media, quod reſtat eſt argumentum nonum. Subducatur longitüdo 


Solis vera a; lopgirudine. apoget l. Lunz 9 9 7 et t argumentum de- 


2 


cimum inyenietur - cage 
Ex tabulis, p. rx, cum argumentis inventis, erer 


æquationes decem; et. capiatur ſumma earum quæ affttmatidr ſunt, 
atque etiam ſomma. earum quæ negative ſunt; harum differentia,. 
cum ſigno ſummæ majoris, eſt ſumma, =quarionum, decem Propris. 
dsa. : my 
5. Jam ex il p. LI, L1I, , cum arguments Be quod eſt 
anomalia media Solis, inveniantur æquationes nodi aſcendentis, et 
anomaliæ mediæ Lunæ: - ot corrigatur anomalia media Lune 
dudum . enn, tam propter fummam decem æquationum quam 
propter 
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colligantur. Anomalia ſolis Mads eſt argumentum primum. : 


I 6] 

propter ſaam equationem. propriam, et dabitur ale Lune 
correQa five argumentum undecimum pro invenienda æquatione centri 
aptum : cum hoc ingreſſu, in tab. p. Lx, IXI, facto =quatio 
centri five undecima excerpatur: et longitudo Lunæ media tam 
propter ſummam decem æquationum quam propter æquationem 
undecimam corrigatur, et longitudo Lunæ æquata proveniet. | 

6. Subtrahatur longitudo Solis vera ex longitudine Lune æquata; 3 
quod relinquitur eſt argumentum duodecimum ſeu variationis. Ex 
tab. p. Txrt, TxrII, ſumatur æquatio duodecima ſeu vartatio, et pro 
ratione ſigni addatur vel detrahatur longitudini Lunæ . W et 
habebitur longitudo Lunæ ulterius correcta. 

* Corrigatur longitudo nodi aſcendentis media propter equationem FE 


b ejus ſupra inventam; et dabitur longitudo nodi æquata. Hæc 
ex longitudine Lunæ ultimo correctà detracta, dat diſtantiam Lune 


a nodo æquatam. Ex hujus duplo ſubducatur anomalia Lune cor- 
recta ſeu argumentum undecimum, reſiduum eſt argumentum 
decimum tertium. Hinc ex tab. p. Lx1v, capiatur æquatio decima 
tertia, quæ pro ſigno ſuo addita vel detracta longitudini Lune 
hactenus correctæ dat longitudinem Lunæ in orbitæ. 
8. Subducatur longitudo nodi correcta ex longitudine Lunæ in 
orbits, et proveniet argumentum decimum quartum ſeu reductionis: 
unde ex tabula, p. Lxtv, dabitur reductio. 
9. Denique, ex poſtrema tabula, p. Lxiv, cum longleudiva nodi 
media velut argumento, excerpatur correctio ultima, ſive æquinoctiorum. 
Reductio et æquatio punctorum æquinoctialium longitudini Lunæ in 
orbit utraque pro ſuis ſignis adhibitz, producunt longitudinem 
Lunæ veram quoad eclipticam. 
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5 Subtkzatüf longitudo nodi correcta ex ede 1165 _ 
orbita, quod relinquitur eſt argumentum primum latitüdinis Lunæ, 
idemque eſt ac argumentum reductionis, ſeu decimum quattym 1305 
gitudinis antea inventum. oo oo 
2. Subtrahatur longitudo Solis vera ex longitadine Lang? in * 1 
et a duplo reſidui ſubducatur argumentum primum latitudinis;, quod 
reſtat eſt argumentum ſecundum latitudinis. e 
Js Anomalia media Solis ex argumento primo latitudinis detrafla 8 
dat argumentum latitudinis tertium. 4 
4. Anomalia media Lunæ ex argumento primo latitudinis detracta 
dat argumentum latitudinis quartum. e 
5. Anomalia media Lune ex argumento latitudinis quarto dedudia 
præbet argumentum latitudinis quintum. 

6. Anomalia media Lunæ ex argumento latitudinis quinto dettacta 
dat argumentum latitudinis ſextum. 

7. Argumento ſecundo latitudinis addatur et detrahatur anomalia 
media Solis, et invenientur argumentum ſeptimum et octavum lati- 
tudinis. = 
8. Argumento CHEE latitudinis addatur et POPU TER anomalia | 
media Lune, et anertent argumentum nonum et decimum lati- 
tudinis. | 
9. Detrahatur mall. media Lunz ex argumento latitudinis de- 
cimo, et habebitur ae undecimum quod eſt ultimum 


latitudinis. 


8 10. Ex 


wn 
5 


= 
51 


| 1 „ 
10. Ex tabulis undecim latitudinis, p. Lxv—1xv111, cum argumentis 
inventis, excerpantur totidem numeri cum ſuis ſignis, et capiatur ſumma 


numerorum cui ſignum + affigitur, et etiam ſumma reliquorum cut 
titulus — adhæret; deinde capiatur differentia utriuſque ſummæ 


cum ſigno ſummæ majoris, et habebitur latitudo Lunæ vera; quæ 


borealis erit ſi ſigno = afficitur, W vero fi ſigno. - — no- 


7 tetur, 
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omputanda ſit lopgitudo K latitudo vera Lunz ad annum 1717, Sept. 13 * 53. 49, 
tempore medio Grenovicend, Stylo Gregoriano. 
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of ck pltith Ie et præcepta lhe ad du titulorutm 8 


40¹ Hoge dy iS prefixi fußt, ad Tofthat bers" e kein pll, P. 39, 
fecüficie töbülis Pires tabbed! Welubielptas!! ad” idem portum 
temporis, ab 5 do authore derivätf, &&preſſa funt: notandum eſt 


vers,” quod, Þ opter lere Uifcritich inter bas atdue mas tabula, 


inteteedens;” exempli hüfus forma” fefümmodo appropinquaàt, non 


autem Perfecte 8 "Mayeriano congt gruit. FHactenus ergo cel. 


athoris mentem, a nobis (diligltter” inseſtigatam, lectoribus 


gadelter proponere conati ſumus. In praxi autem côhveniet quæ- 


dam ex argumentis paulo aliter eruere, et partem calculi longi- 


tudinis poſteriorem. ſequenti modo inſtitüere. Præcepta itaque Pro- 
blematis decimi quarti a quinto uſque Te © immutata tele” har 
beant. CAB dns Ll oe 
Prac. quintum. Jam ex tab. p. LI, LII, cum argumento FM quod 
eſt anomalia media Solis, inveniantur æquationes nodi aſcendentis et 
8 anomaliæ mediæ Lunæ: et corrigatur anomalia media Lunæ dudum 


inventa tam propter ſuam æquationem quam propter ſummam æqua- | 
tionum decem, et dabitur anomalia Lune corre cta five argumentum 


undecimum pro invenienda æquatione centri aptum. Cum hoc 
itaque ingreſſu! in tab. p. Lx, Fit facto æquatio undecima ſeu centri 
excerpatur. 8 

6. quatio centri et ſumma decem æqustionum in unam ſummam 


(juſto reſpectu ſignorum habito) conjiciantur, et ſumma undecim 


æquationum proveniet: quæ deinde mediz diſtantiæ Lunæ a Sole 
inventæ applicata, dat argumentum duodecimum ſeu vaxiationis. 


Cum hoc ex tab. p. Lx11, LX111, æquatio ipſa duodecima quæratur, et 
ſummæ undecim æquationum adjiciatur, et ſumma duodecim 
æquationum orietur. Longitudini Lunz medie ſumma duodecim 


æquationum applicetur, et habebitur longitudo Lunz correcta. 
2 | * Cor- 


eee * 0 PPC 9577 \ 
0 EL RE ee (V0 
1 3 3 . > 


1 longitudine Lunæ correct detrada dat diſtantiam Lunæ a 
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i891 


| 3 | Ty tel 1 00115999 12 b 
* 75 : Coltigatix longitudo nodi afcendentis NC F | ER 8 40 
ejus ſupra inventam; et dabitur longitudo nodi æquata. Hæc ex 
node 
 #quatam., Ex hujus duplo ſubducatur anomalia Lunæ -cortefta ſeu 
argumentum undecimum, reſidũum eſt argumentiin deeimum num. 
Cur quo ex tab. p. Lx1v; inveniatur æquatio decima tertia. a FEY: 
8. Diſtantiæ Lunz a nodo æquatæ inveotz, applicetur æquatio 
decima tertia, et proveniet argumentum decimum quartum ſeu redue- 
tionis ; cum quo, ex p. Lx1v, quzratur ipſa zquatio decima quarta. 
g. Denique ex poſtrema tabula, p. LxIv, cum argumento, lontzi- 
* nodi media, excerpatur cortectio ultima, five æquinoctiorum. = n 


Egquationes decima tertia et decima quarta, et æquatio 
Abe in unam ſummam conjiciantur ; hæc autem .. 


tudini Lunæ correctæ —— i ct habebitur longitudo. eget „ 
A „ . i; nen 
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Præcepta prima et - ſecunda Problematis XV. ſic legantur. 


Præc. 1. Argumentum XIV. zquationis longitudini, ſeu reduc= 
tionis, eſt ipſum argumentum I. latitudinis. 

2. Argumento longitudinis XII. applicetur ſumma duodecime et 
decimæ tertiæ æquationum; ex cujus dupla detrahatur argumentura 
| longitudinis I. quod relinquitur eſt argumentum latitudinis II. 

Quod ad cætera argumenta latitudinis invenienda pertinet, Aue 
reliqua præcepta tradita ad Probl. XV, quæ nullam mutationem * N 
eunt. 


En accipe print eremplum ſecundum. immutata præcepta in- 
| itutura, 
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PROBUEMA VII. 


Tnvenire parallaxim horizontalem Lune date cuivis * 


tioni poli convenientem, et elevationem Pai ap: 
parentem ad centrum telluris tedueere. 


Ex tabella, p. Lxxv, cui titulus © Pro invenienda parallaxi hori- 


* zontali ex parallaxi equatores,” &c. Cum parallaxi æquatorea in 
fronte, et data elevatione poli in latere inventis, facta proportione fi 
opus ſit, inveniatur reductio parallaxis, .quz a parallaxi #quatorea 
ſubducta relinquit veram N horizontalem datæ elevationi 


poli congruam. e . 


Ex eadem tabella datur etiam reductio elevations poli ipfi eleva- 


tioni reſpondens, quz ab elevatione poli apparente detracta relinquit 


elevationem poli reductam. Parallaxis autem horigontalis et eleva- 


tio poli reducta hoc modo inventæ, ez ſunt quæ in uſum adhiberi 
debent pro computandis parallaxibus Lunæ in longitudinem, lati- 
tudinem, aſcenſionem rectam, et deelinationem, eodem prorſus modo 


ac ſi tellus jam non eſſet ſphæroidica ſed ipherica ; ; ope enim tabellæ 


prædictæ, tam baſis parallazium quam elevatio . ad centrum 


telluris referuntur. 


ExEMPLUM 


Sit parallaxis 1 æquatorea 58'.24",1, et elevatio poli data 
51˙. 28.400, ſcilicet obſervatorii- Grenovicenſis; quæratur Parallaxis 
horizontalis, et elevatio poli ad centrum telluris lacs. 

Reductio parallaxis eſt 9, 3, quæ ex parallaxi zquatorea 58'.24.”,r 
detracta relinquit parallaxim horizontalem 35 14,8. Reductio eleva- 
tionis poli eſt 14.28“, quæ ex 518. 40" ſubducta relinquit eleva- 
tionem poli reductam 5c. 14. 1%» L LR | 


3 „ 


4 +? * 


COS 
Ie KN 77 1 K F © 


| Quod fi eadem quzrantur ad elevationem poli 48. 50'. 14“, ſcilicet 
tler rein Tadbebe RUSS Paiste it #46: cc reductio poli 
| paratiaxisihorizontalis/ibd;1eritog$, 1805 et elevatio 
poli reducta 485 389“. 0 Ex his! datis, fi parallaxes gxempl 2 
40, iterum ad calculum revocentur, Lunæ autem longitudo et lati do 
8 computo, P- 71 vel 74. et aldebaræ longitudo appareris 25.5% 80/1 56", 
et latitudo $2. 29% 2% auftralis? adhibeantur, "error tabalarum quoad 
longitudinem Wertes . W er. — ert ex emer· 
ſione ſtelle. ty "1 * SUP een een 792 BER i IN aug 
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P R 0 B L E. MA XVIII. 185 5 
Invenice diametrum Lune boriconalem. 


E 7 * k #5 » * ST} 
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Tabula proxima, p. Lxxv, eee non e quippe . ; 
323 Lunæ horizontales inet eee diverſis © u. 
toreis 1 . | 


75 


ER NA. 


. æquatorem 58“. 24,1, diameter L Wiese 


31,49% reſpondet. 


Imvenire motum horarium longitudinis Lunæ. 


— 


Ex tabulis, p. LXXVI=LAXKL, cum arguments XIV. 8 
excerpantur totidem numeri cum; ſuis ſignis; inveniatur ſumma 
tredecim priorum, nempe ſubducendo ſummam eorum qui 
negativi ſunt a ſumma eorum qui affirmativi ſunt, et habebitur. 

U motus 


metus Lune horarius in orbit; Add fiat has proportio - t 
32; 56” ad motum horatium Lune in orbita inventum: ita eſt, f 
numerus tabulæ decim quartæ ad eundem numerum correctum; 
qui, pro figno ſuo, motui horario Lunæ in orbita addita * de- 
tracta yg motum horarium verum Lunæ in * 
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35.197 1. 6,4. [ | 
— 7 "oy; = | | 
34 13, 3 motus horarius Lunæ in orbe. 


— —ͤ2—¼ cs 


XIV. + 40 


N ˙ 1 


3 N Ut 32,56“ 5 34.1 Wits ita on 4,0 ad +43, ſeilicet 
2quationem decimam quartam, quæ 34, 13%3 applicata præbet 
34 1 7". 4 motum ſcilicet Lunæ horarium in ecliptica. 
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P R OB L E M A K. 
| Tavenire motum horarium latitudinis las 20.4 


Ex Alien p. Lxxx11, et argumentis latitudinis primis et 
ſecundis excerpantur numeri duo cum ſuis ſignis, quorum capiatur 
vel ſumma cum ſigno communi, vel differentia cum ſigno majoris, 
prout eodem vel contrario ſigno afficiuntur; et habebitur motus 
horarius latitudinis medius. Et fiat hæc proportio, ut 32.5 56% : ad 
motum horarium Lunæ in orbita : : ita eſt motus horarius la- 
titudinis medius: ad motum horarium latitudinis verum: qui ad 
boream tendit fi fignum + ei adheret, ad auſtrum | vero inclinat 
. _ — — 


Ex EMP. L u M. 


At. J. — 15 47 7 
* 


Summa —- I. 29 


Ut 32 365 4d 34 13% ita = 1 .29",1 FT 4 316 nempe 
motum horarium latitudinis ad auſtrum vergentis. 


Aut praxis proportionis facilius fiat We. de: 
Logarithmo conſtanti 9.7395 addantur logarithmi logiſtic ſummæ 
numerorum qui ex tabulis I. et II. motus horarii latitudinis . e 
ſunt, et logarithmus logiſticus motus horarii Lunæ in orbe; 
abjecto 10 ex indice ſummæ manebit ann now motus -. 
horarii latitudinis Lunæ. 
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Ex data e et 5 0 ln Lunæ, aut 1 . 
cunque planetæ, aut ſtellæ zodiacalis, invenire ipſius 
aſcenſionem rectam et declinationem, præſuppoſita ; 

© tantum hac conditione 0 latitudo data ſex gradus K 
non ſuperet. | Non 
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1. In tabula, p. xxXVIII, xxlx, cum e 8 quæratut. ce- 
f ductio eclipticæ ad æquatorem, quam Juxta, titalum ſuum applica 
longitudini, nullo reſpectu habito ad meme, ee . 
habebis aſcenſionem rectam loci ecliptici planetz. - | 
2. Cum data etiam longitudine ex tab. p. ng. N item 
reſpectu ad columnam mutationis habito) inveſtigetur declinatio, quæ 
ea crit ad locum eclipticum planetæ pertinens, adeoque vocari poteſt 1 
declinatio ecliptica; eritque borealis, ſi in tabula ſigno + afficiatur; 7 
auſtralis, vero fi ſigno — diſtinguatur. 
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3. In tabula, p. LXXXIV—LxXEIx, quaratur Ggwm loagitudivis 
he in fronte vel calce paginæ, ongt 

aut dextro latere; et latitudo data vel in fronte vel in calce paginz; 
et in angulo qui longitudini et Jatitudini communis eſt, facta etiam 

proportione tam pro ſerupulis longitudinis quam latitudinis, excer- 
patur numerus, qui pro ratione figni applicatus ad aſcenſionem 
rectam ecliptici loci planetæ inventam, dat * rectam 
planetæ quam proxime. 

44. Prout latitudo data ejuſdem vel contrarii erit nominis ei | deeli- 
nationis eclipticæ, adi. tabulam, p. xc, vel tabulam, p. xc1; et quæ- 
ſitis declinatione ecliptica in latere et latitudine in fronte, ex angulo 
communi, facta etiam proportione fi opus ſit, excerpatur numerus, 
qui in utroque caſu a latitudine data ſubtrahenda eſt ; reſiduum autem 
vocetur latitudo diminuta. Deinde ſi in tabula, p. xc, ingreſſus factus 
fait, capiatur ſumma latitudinis diminutz et declinationis eclipticæ, 
cui addatur ſignum commune, et habebitur declinatio planetz quam 
proxime. Quod ſi in tabula, p. xci, ingreſſus factus fuit, capiatur 
differentia latitudinis diminutæ et declinationis eclipticæ, et ei ad- 

5 jungatur ſignum majoris, et exurget etiam 3 Planetæ quam 
proxime. . 

35. Cum tabulæ, p. XXVII —XXXI, et p. LXXXIV — xe, ſuper 
obliquitatem eclipticæ 23. 28'. 15” ſuperſtructæ ſunt, aſcenſio recta 
et declinatio inventæ non poſſunt eſſe veræ, ſi obliquitas data ea vel 
major vel minor fit ideoq; in hoc caſu correctiones eis adhibendæ ſunt. 
In tabula correctionis aſcenſionis rectæ, p. xcil, quæſitis aſcenſione 
recta inventa quam proxime in latere, et deelinatione inventa in fronte 
vel calce tabulæ, inveniatur correctio cum ſigno + vel — ei proprio. 
In tabulam autem cortectionis declinationis ingreſſus cum aſcenſione 
recta inventa ſola faciendus eſt, et inde correctio cum ſigno ei pro- 
prio-execrpenda eſt : et fiat, ut 60 ad differentiam inter 23%. 28.10 
X et 
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declinationis, ex tabula excerpta, ad guartum numarum, qui aſeen- 
fioni hai vel declinationi inventæ quam proxime, cum figno- 
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Tabulam e altronömiesrüm, p. ekt 3 nota in calce 
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vero; utter tel. i Sabo 1. "Peableny ati 
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PREFACE. 


N the beginning of the year 1755, the learned pro- 
feſſor Mayzr of the univerſity of Gottingen commu- 
nicated a new ſet of manuſcript Lunar tables to the Right 
Honourable the Lords Commiſſioners of the Britiſh Ad- 
miralty, putting in his claim at the ſame time for ſome 
one of the rewards which he might be thought to merit, 
\ promiſed by the famous act of parliament of the 14th year 
of the reignof Queen Anne to the diſcoverer or diſcoverers 
of a method of finding the Longitude at ſea within 
certain limits. They were immediately referred to the 
learned Dr. BRADLE V, then Aſtronomer Royal, for his opi- 
nion; who compared them with a great number of his 
accurate obſervations, and ſoon was convinced of the ex- 
1 cellence of the tables: his opinion concerning which, and 
the reſult of all his calculations, he laid before the Lords 
© Commiſſioners of the Admiralty in two letters, dated Feb. 
9 10th 1756, and April 14th 1760, which are here added 
at the end of. the Lunar tables, together with ſome other 
papers relative to the method of finding the longitude at 
ſea by obſervations of the moon. 
But the learned and indefatigable author having con- 
tinued his reſearches for further improving and correcting 
theſe tables till the time of his death (which happened in 


the — of the — 1762) left behind him a more 
complete 


complete and correct fot 10 Solar bi Lugar ee which 
were ſent to the board of longitude by his widow a little 
ater, or about the year 1763. Theſeare the tables,. which, 
in conſideration of their great uſe in finding the longitude 
at ſea, were honoured with a reward of 3000 l. by act of 
parliament, which was paid to the widow of the deceaſed 
Mavss, Theſe tables were put into my hands, that 
1 might cauſe them to be printed, and publiſh them after- 
wards, and alſo direct the calculations of the Britiſh 
NavTical FeneMERIS, then firſt ſet on ſoot, to be made 
from them : and now they are preſented to public view. 
Some additions and alterations, which have been made 
by myſelf, in order to render the tables more complete and 


uſeful, are as follows. All the precepts of calculation, and 
explanations of the tables were wanting, except thoſe be- 


longing to the Solar tables. I have therefore ſupplied them 


(in imitation of the Solar precepts) in eleven problems, 
from Prob. XIV. to XXIV. The tables of the hourly mo- 
tion of the Moon in longitude were only carried as far as 


the fourth table ; therefore I calculated all the tables of 


hourly motion, both in longitude and latitude, intirely 
a new, agreeable to the tables of longitude and latitude. 
And theſe tables are adapted to expreſs the velocity of the 
Moon's apparent motion at the given time, or the ſum of 
the two half-hourly motions which immediately precede 


and 


1 
. 
5 


1.989} 


and follow the given time. The column of difference of 


meridians in the geograpluical table, p. uv. which was 
reckoned by the author from the meridian of Paris, 1 have 


referred to the meridian of Greenwich, aſſuming the dif- 
ference of the meridians of Paris and Greenwich in time, 
with the author, to be 9“. 16“. I have alſo reduced the 
epoches of the mean motions of the Sun and Moon from 
the meridian of the Paris obſervatory to the meridian of 
the Greenwich obſervatory, as more convenient to our own. 
_ countrymen, and not inconvenient to foreign aſtronomers, 
ſince (I hope I may ſay it without offence to any one) more 
Lunar obſervations have been made here than in any other 
place of the globe, and are ſtill continued with equal aſſi 
duity. Moreover, the epoches of the mean motions are 
alſo added from 1582 to 1752, according to the Julian 
ſtile, for the readier comparing obſervations made here or 
in other countries where the Julian ſtile was retained after 
the introduction of the Gregorian ſtile in Roman catholic: 
countries in 1 582. The lunar tables having no title prefixed 
to them, I have given them ane agreeable to the writings ot 
MavER. I have alſo added titles to the tables for com- 
puting the right aſcenſions and declinations of the Moon. 
and Planets, And have added ſhort. notes in ſome places, 

at the bottom a the Page, diſtinguiſhed by aſteriiks. b 


Aa © + 


=. X> =, 
— ö — — 7 
bo - 5 £ . - . 8 
bs go EDS, he \ CR —_——— 
ba — — —„— — — . — ade — 
= - DIED TERA WERCaai ß ß K — —_ FCS 
W . 5 — a - 2 8 1 I 2 — — uy * 3 ö 
a —— ͤFwGé 33 SD 8 n EE ET — — = 
N — — en erate” one Benet Share” BF : p po A n = 7; 
. . — CRIT - n Am — - . d PE CIR | "IE +I. ER ! 
* wo — — — pe - 


[+] 
The mean horizontal parallax of: the Sun coming out 
n from the obſeryations of the exit of Ve- 
nus made by the Engliſh aſtronomers at the Cape of Good 
Hope in 1701, than from the obſervations. of the parallaxes 
of Mars and Venus made at the ſame place by the Abbe de 


la Caille i in 1751, I have ſubſtituted a new table agree- 
able to this determination, as looking upon it to be the 
moſt, certain of the t] ñ dn. 
_  Mavzx's table of aſtrenontical addons i Rated 5 
Wr to the height of the barometer in Paris meaſure, and 
the ſcale of Reaumur's thermometer, 1 have ſhewn its or- 
reſpondency to the height of the barometer expreſſed in 
Engliſh meaſure and the ſcale of Fahrenheit's thermo- 
meter; which is commonly uſed here; and have alſo reduced 
MavER's general wad formula _ refraction to the ; 
ſame meaſure. 1 | : IOLNO 

The reader will perkaih da 1 to fee licks two ſetts of 

tables of the hourly motions of the Moon; viz. from p. 
LXXVI—IXXXII, and again from p. XENT —XCIX, at the end 

of all the tables; the reaſon of which is this. Aſter that 

the tables, which had been received from the widow of the 
deceaſed Mavzr in 1763, were printed off, another copy 


of them was ſent by her to the Commiſſioners of Longi- 


* 


TIA 


1 95 1 


tude, which differed in nothing from the ſormer, except by 
the addition of 'complete tables of the hourly motions of the 
Moon (which, as is mentioned above, were wanting to the 
former) and alſo one other table ſhewing the inereaſe of the 
Moon's apparent diameter according to her altitude. 'Now, 
tho' the tables of hourly motion, which I had ſupplied 
belore, differed very little from theſe, yet I could not but 
look upon it as a piece of juſtice due to the public, and to 
the memory of the deceaſed learned author, to publiſh his 
labours complete together. Theſe tables are therefore 
added at the end of all. The number of theſe tables of 
hourly motion is the ſame as of mine, nor is there any ma- 
terial difference in form, except what occurs in the two 
tables of the hourly motion in latitude, mine being diſpoſed ; 
to ſhew the Moon's motion in latitude anſwering to 32. 56 
motion in her orbit (which is equal to her mean hourly 
motion in longitude) and theſe tables of Mayzz giving the 
| Moon's motion in latitude anſwering to a motion of one 
degree or 60' in her orbit, which is a new and advantage- 
ous method, being well adapted to the uſe of logiſtical 
5 logarithms; as will appear from the 2 3d problem. 


Mr. Profeſſor Marzs's curious and te Theory of 
the Moon' $ Motions, according to the Newtonian Syſtem of 
; Gravitation, 
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PROBLEM I 


| To conyert apparent time into mean time, and the * | 


INE the place of the Sun's apogee does not remain fixed 
in the ſame point of the ecliptic, but goes forward 1'. 6" 
every year, and conſequently about a degree in 55 years, the 
fame equation of time will not ſerve accurately for many years con- 

tinuance. To remedy this defect, we have here given two tables, 

one adapted to the 16th year of this century, at which time the 
Sun's apogee was in 8 S, the other to the year 1771, when the 
apogee will have got into gp S, Whence the equation of time may 
be readily found by proportion; and that with ſufficient accuracy, 
not only for any intermediate year, but alſo for thoſe preceding and 
B b following, 


* 


1 — 859 are lap 5 PEE theſe above 60 or 
100 years. be uſe of tables of this lind 1 J Gon 6 uſtrenlbwũ. 


to enter ftd Any fürthet explanation 


mers, that it ſeems unneceffary 
of theſe; we ſhall therefore only remark, that the titles of the equa- 


——— 


tion or algebraic ſigns ſtanding over them are what are to be uſed 


for turning apparent into mean time; but . contrary are to be 
1 mean into apparent time, } | || | 


'EXA XBL 1 r. 


10 "A year 1756, April 30, 23 20% 28% apparent time, the 
Sum 's Place was obſerved P. 11 27 8786 the denen of tinge. 
and the mean time are required. 1 1. 
With the given place of the Sun, the equation of time anſwering to 
. the year 1716 is had from page 11. == — 85 18“; and from page 111. 
anſwering to the year 1771. = — 5 5 12” and conſequently to. the 
given year it will be = — F: : 14 E and therefore the mean time 
is 235 5 7 1 19416147 : 

| "$6 c H 0 L I U M 8 I 


* 


But if the equation of time be required either more accurately 


or for a time above 100 years diſtant from the limits of the 
tables, the mean longitude of the Sun muſt be found reckoned: from 


the true equinox, aud bis this! right aſcenſion by Prob. III. and VII. 
which follow hereafter, and the difference between the two is to be 
converted into time of the primum mobile: And if the right aſcen- 


ſion is greater than the mean longitude, the equation ſo ont is ad- 
ditive to — time, otherwiſe ſubſtractive. | 


$05 e II. 


I fay that the true equation of time is to be found by converting 
the difference above-mentioned into time of the primum mobile, and 
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PROBLEM II. 


; To convert the time of the given mg into the time of ; 
che meridian of the tables, or the contrary. 1 


Here is given in a ſelect catalogue, p. 1v. the An . U time 
1 of the meridians of 60 famous places from the meridian'of the 
tables, marked with the Tign + or =, the firſt of which denotes the 
place to be weſt of Greenwich, and che latter ſhews it to beieaſt' of 
the ſame. Theſe ſigns are to be uſed if the time of the given place is 
to be reduced into Greenwich time; but the contrary if Greenwich 3 
time is to 5 be reduced 1 into. time of the given place. 449 


BxAMPLE. 


125 Fa time at Gottingen be given h. 9. 38”, the time that anſwers 
to it under the meridian of Greenwich is required! ? 1 
aon 


Sides the difference in time 172 the meridians of Got- 
Jo. 39 39 32— 
tingen and Greenwich, by catalogue, p. Iv. is 4 


\ Subtract it, on account of the ſign —, from the aan 
| 6.9. 3⁸ 
F 4 us 1 : 
The remainder 3 1s the Greenwich time required. 5. 30. 6- 
| SCB un. 
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10 find the true 5 geber Sar at ring _—_ N 
- by the meridian. of the Greenwich PORE” 


» LY 


"Rom the table of- epoches, p. VI>—XLL. whe out chriegiciie 
of the mean longitude of the Sun, the apogee, and the num 
| bs L II, III, IV, for the given year; or, if that is not there, to 
the neareſt year that i 1s ſet don preceding the given year; under- 
neath which place the mean motions anſwering to the number of . 
years elapſed ſince the epoch to the given time from p. v. Q 3am 
„ Under theſe write down in order the mean motions for the tos 7 
of the month from p. XI11— XVIII, and for the hours, minutes, and 
ſeconds from p. xix. 5 

3. Add up the numbers of the Gini 1 rejecting 128. 
or any multiple thereof, if they ſhould occur, from the two firſt 
columns, and rejecting thouſands from num. I, IT, III, IV, if they 
ariſe. And thus the mean longitude of the Sun will be obtained to 
the aſſigned time in the firſt column, the longitude of the Sun's 
apogee in the ſecond column, and in the others the numbers proper 
for finding the corrections ariſing from the actions of the , 
Jupiter, and Venus. 


be. CY ts 


[206] 


4. Subſtract the longitude of the apogee from the mean longitude 
| of the Sun, the remainder 1 is the mean anomaly of. the Sun. ki 
77 12 With this anomaly. enter the table th 


t of t e © quation of the Sons 8 
ii SLE 118 i 0 89 r 
center, p. X NX 1. and take out the ion of the $un's center 


equation © 
| with its proper figh, and place it e e s mean longitude. 

| 6. With the numbers I, If, Ul, W, enter the tables, p. xxII. 
and haying found the hundreds at "the top or bottom, and the tens 
on the fide, take out the corrections or leſſer equations, each with 
their. proper. number reſpeRively,. without neglecting the proportional 
part, and let theſe alſo be wrote under the Sun's mean longitude. 

: 7. Apply theſe equations according to their titles or ſigns to the 
mean longitude re reſult is the true longitude of the Sun re- 
n 


ben 85 00090 48 WA PWR.) 


IE the Sun. s true ie be required to the year 1 7565 . 40, 
23h. 17. 14”, mean time at Greenwich; the calculation performed 


47 f 


E ee to the ee xe opt will be as follows:: = 
7 12 long. ol. Long Ones. FM of I N. n NN. f 
Us EIT in e TY OR DRE 25s SO - 
— of year 1766 „ eee 3. 8.44.10 | 973] 262 | 605 544 
can Mot; April zoth 3.28.18.39, 1 22 64 301 205 18 
237 56.40, 5 | i FS . 0 
17 | 41,94 | * | | | | 
2462 1 i 0, 6 | TP 6s | 7 | 
[ 1. 9.47-21,5] Aha $4432. 69 565 | 813. | 562 
From p. XX. equat. of cent. + 1.37:54,0 Mean an. 10, I, 2. 2.49. | 
r equat.) I. | - : 3z4t* 12 | 
| | 2. 11. Fs 1,3} 
a HERE 
8 1V. p— 65,8 


_ True long, of the Sun, | K. * 9,91 
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The e thus f 1 is computed hai the true vernal equi- 
plied, hic Was taken but; with number IV. But, i in computing the 
pla s and ther moon' $ place, it is, better to make 12 of the Sun's lon- 


gitude is found; in which caſe therefore that equation taken out with 


number IV. ſhould not be applied till then. Thus, in our example, 
the Sun's longitude reckoned from the. mean 1 equinox would be i 


15. TY 6 25. 16%. 8 750 OE 


i po ret" II. 


When 1 was conſtructing theſe ſolar tables, I had i in my view 400 | 
tables of that learned aſtronomer Lewis de la Caille (who merits much 
commendation on this ſubject) publiſhed in the year 1758, and ſent 


me as a preſent from him. Upon examining them I found that they 


the equation of the equinoxes being ap- 


gitude as computed | from the mean equinox, till their geocentric Jon- 


— 


very nearly agreed with the many and careful obſervations made by N 
myſelf from the year 1756 forward with -an excellent mural qua- 
dtant. Wherefore it did not ſeem neceſſary for me to conſtruct ſolar 
tables inticely | new, but only (availing myſelf of the labours of this 
illuſtrious aſtronomer) to correct his tables as far as my obſervations 
ſeemed to require. Accordingly I found the excentricity of the 
Sun's orbit, and conſequently the equation of the center, to require 
no ſenſible correction. But, as to the epoches of the mean motion, 
particularly thoſe of the Sun's longitude, I could not make them 
agree with my obſervations, till J had diminiſhed the faid epoch by - 


near ſeven ſeconds. Moreover a place of the apogee ſomewhat - 


different from his ſeemed to agree better at leaſt with my obſer- 


vations, which why I ſhould confide leſs in than thoſe of others did 
not . Laſtiy, I had long before deduced from the * of 
. 


* 
? 
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gravity the diſturbances of the apparent motion of che Sun cauſed by 
the Moon, Jupiter, and Venus, and found them ſuch as are here 
repreſented, p. xvi. of my tables, beſides ſbmie other ſmaller ones, 
which, as being extremely difficult to obferve, Tthought might be con- 

veniently negleQed in calculation. As to the form of the ar guments 
of theſe ſmall corrections, or numbers I, II, III, and IV, I Hig rene 


dered it more fimple by fappoling the circle to be divided into 
W 


Scuol lun III. 3 of. vy 


1 muſt not paſs o over without mentioning in this Shs, that all the 
mean motions both of the Sun and Moon in theſe tables of mine ſup- 
F poſe the annual motion of the fixed ſtars or of the preceſſion of the 
equinoxes to be exactly 50% 3, and to depend thereon ſo much, 


that, if it ſhould appear proper to ſtate the motion of preceſſion 
flower or quicker, the mean motions of the Sun muſt be all made 


| flower or quicker by the ſame quantity: and therefore you cannot, 


without ſubverting the whole fabric of the tables, increaſe or diminiſh 
. one of theſe motions and at the ſame time leave the reſt unaltered. 
Thus, for inſtance, if the mean motion of the Sun, which I make 
in 60 Julian years to be c'. of. 27. 49% 8 over and above the intire 
revolutions, ſhould ſeem proper to be corrected ſo as to agree with 
the tables of the learned De la Caille, in which that motion is found 
leſs by 16, 4, this cannot be done np the preceſſion of the equi- 
noxes in 60 years, inſtead of 500. 18“ as it is in the tables, be 
reckoned leſs by the ſame quantity or only 500. 1,6; and ſo much 
ought the Moon's motion alſo to be corrected. To explain the mat- 
ter briefly, I would have it obſerved, that the mean motions of the 
Sun and Moon with reſpect to the fixed ſtars are laid down truly in 
theſe tables, ſo that there ſcarce remains a doubt of a few ſeconds 


in 60 Fears; 3 but whether they are alſo laid down Juſtly with reſpect. 
7 to 
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8 10 the curate points muſt be judged of from che motor of their 
preceſſion, which, being, 30% 18“ in 60 years; artording i de 
"opinion of moſt modern aſtronomers, the afftrinstive of the 
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0 8 the ene 5 a fad. fas; the aminicr* of fog 
aſſumed in theſe tables muſt be made uſe: of in computing the place 
of the ſtar, 5 For this purpoſe that motion is added to the mean mo- 
tions of the Sun „p. v. and x1i1—xvHi- that the calculator may not be 


left! in any uncertainty, nor have any occaſion to —_ for it elſewhere, 
or loſe any time in e it. 25 
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To the Pe tables of the mean motions af Ie Sun, p- v. there i is 
Alſo added the motion of. decreaſe of the obliquity of the ecliptic, ac- 
cording to the quantity deduced from the theory of gravity. Hence 
the mean obliquity of the ecliptic is eaſily found to any time, pro- 
vided it be known for any one year. Now, from my obſervations 
made with great care with an excellent mural quadrant, at both 
ſolſtices, i in the years 17 56, 57, and 58, I find the mean obliquity 
of the ecliptic to the beginning of the year 1756 to be 239. 28'. 16", 
which therefore ſhould be made uſe of 1 in t the preſent caſe. 
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1. From the aan that lies fartheſt to the right hand. p. y. jake 


out the decreaſe of the obliquity of the ecliptic, anſwering to the 
number of years in ntervening Vetweeh the given time and the year 
1756; Which ad&'-to'25%2816", if the given time precedes 
1756, but ſubſtract, if it follows the fame; and the mean obliquity 
of the ecliptic will be obtained to the beginning of the year; which 
is eaſily reduced to the elapſed t time of the given year, 120 een 
one tenth of a ſecond for every three mont. 0 

2. By means of the tables of epoches and mean motions; p. v 
—xv11.. find num. IV. with which take out the equation from the 
table intitled Nutation, p. Xxv. and apply it according to its ſign to 
the mean obliquity Jute found, and you will have the tt true or or apparent 
2 2 . Aas 
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BxaAMPLE. 


What was the true obliquiy « 95 the js ecliptic 1 in the ies 6 of H 
September „„ = 
echte from this year to the year 1756 there are e chpfed a Y 
85 years, the decreaſe of the obliquity will be found 
from p. v. for 80 years 2 5 
For 5 years 2 3 


EY 36",8 


And contquenty for g 5 years „ 39%, 


Which 


t en J. 


Which added to 2 35 . 28'. 16% 0 gives the mean obliquity of 1 
ecliptic 235. 28, 553}, and in the — ind 


54 we 
rte. . tothe; epoch i 660 by p. VII. 18 4/7 News 386 
The motion for 11 years by p. v. F091 


Fol the beginning of Sept. P- XVIII. 36 


* 0 3 
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© Therefor ebm. AW. to dle giveit time, rejecting 1000, is T Ty , 


5 191192 947 10 JJ pid 8111 to 81820035 302 
15 70 which the corceſponding ,ForreQion. or. nutation dy p. v. is 
+:9/6, which, being added to, che mean obliquity 510 * ds 8. 
gives.the res 23; 12/2 Þ. 441 lot 11 11 Penlide! 


15 did 1 1897 10 881 921 11 01 „ 50411-9411 41152 31 1 
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But if 5 mean a; is to he Found, for, hero, it ch aids 
that ther nutation and be applied wh a RE n n 18 


ce one 11 0108. 8 c 1 0 E 2 v'k uw HDi r! . 1-131 I ” 


uit 21! gibs 11 vi 108 bas 


| The maximum af nutation 965 according to „ which this wwhle © is 
conftructed, exceeds a little that which is commonly aſſumed, the 
the laws of attraction requiring ſuch increas, and the obſervations at 
the ſame time favouring | N. 4 4 4 24 ; : 


PROBLEM V. 


To find the logarithm | of the Sun” 8 diſtance Km he 
7 1 N earth at any aſſigned time, 


I. If the mean anomaly of the Sun, with the numbers I, II, III, 
are not already known from a calculation of the Sun's unn they 
muſt be found by peed III. 1, 2. 3. + 


2. With 


120 Tk 


i © © ai ai 4. 108 & Þ 1 DOR) de eren xe 21 
| 2. "With the mean anomaly take out t the logarithm of the diſtance 
in 45 elliptic hypotheſts from p. xXXIII— Kren od . 
3. To this apply the corrections taken with the numbers I, U, III, 
out of their reſpective tables, p. xxv. the teſult is * true logarithm 
| of the diſtance. 
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In the example of prob. I It. the mean anomaly 1 | 
the Sun was 105, 1. 2, 49/, wherefore the & 
vncorrected logarithm from p. . rh, gay 

Num. I. 69. gives from p. x —_—_ 
LETTER: oo on 
Num. W. 533. 2 


Therefore the toguribe of the true e diſtance o. 0030 NY 
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Scar iv. 


6: 003836 


A. 


Theſe HS a are 3 ted | to a mean ee * — 5 
to prevent the logarithms of numbers leſs than unity from coming out 
negative, their index is ſuppoſed to be increaſed by ten, which ow 
fore muſt be again rejected, when the caſe requires it. 


PROBLEM VI. 


Tr 0 find the apparent ſemidiameter, and Wi the hourly 
motion of the ſun, to any aſſigned time, 


Both are readily had from p. xxvl. xxv11. if the mean anomaly of the 
Sun to the given time be known or als found by prob. III. 125 
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ExAUrE. 
In the exumplecf _ II. the mean anomaly ofthe 5s , « 
Sun was R er wy ©” A 10. 1. RE | 
| Wherefore the apparent famine of the Sun, "Xx 
p. FLIP SH AED 2, non 7 es, af 135-563 ; 
And his true hourly motion © 4 þ 4.252 5 


a » 


sen,, 


T be e 1 the Sun, as here given, is ſuited to oh 5 i 
poſition of the ſemidiameter at the mean diſtance being 16.28; 
which quantity I have inferred from above 130 obſervations ade 

with the mural FOR, which did not 1 5 for this 


purpoſe. - 
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PROBLEM VII. 


The W 5 "ry Sul or any point of the mite, 
and the obliquity of the ecliptic being given, to find 
the correſponding right aſcenſion. 


1. With the given longitude look for the reduction a and its mutation 

or change in tab. p. xxviIII, xxIx. 
A. Say, as 60“: is to this mutation :,: ſo is the difference between 
239, 28/, 15% 0 and the given 0 to a fourth number, 
which added Fo the reduction juſt found, if the given obliquity be 
greater than 239. 28/. 15% o, or ſubſtracted from! i if the obliquity 


be greater, will . the reduction corrected. 
. E e 3. There- 


( 1 


3. Therefore apply this according to its ſign to the longitude, and 
you will have the right aſcenſſon — a 


aof Tdgit aft? Dun ENA 2 . 2 A gpinn navy. (tf . 
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Let the longitude of the. Son 3 NR as a 
bliquity, 23 „9 ho, the right aſcenſion is tequired. „ 
FR. With the given neee uctic unnd from —2. 2.26. 1 90 
5 of) ecru 51 58 * Nit bafyenttdnt at. » 

| = 1 95 IA 1 And Ae „ i 12,7 
Wl Since therefore the given obliquity differs 80 from 2 . . 1 1 | 
.. OD ſay, as 60“: is to 12/,7 :: fo is 8,0: to a fourth number, 1,7, 
_ 1 which, being ſubſtracted, leaves the true reduction — 05.2. 260 175 3 
MM And therefore the right aſcenſion Ni fer . + » 1.858.530 

e e 53 0 
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Thie right ena of the Sun or a point of the ecliptic, 


MM the obliquity of the Air bang Seren. to find 
ihe: correſpanding longitude. 30 119% 511 | Ge 7 


1 TRY With the right 8 e by: 25 3 find the | 
"ml proper reduction in the very ſame manner as in the preceding prob- 
_ lem, for the given obliquity of the FOUR and from the: lame table, 
p. XXVIII, XXIX. 


" Apply this according to its ſign to the given right aſcenſion, and 
the 5 ge longitude will be found. 
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If the given obliquity be 23 h 7 8. 7, and the right n | 
38. 58. 53”,0, or 15. 8*. 58. 53,0, [ding three ſigns to this we 
wall haue 4e, 8. 58", 3,0, and therefore by p. Art. the reduction 
+ 2. 26“ 19% 1% wich the mutation 1279. "Then fa 5. 8 60, 16 
to 12,9 : : ſo is the difference of the obliquities, 8“; to a fourth 
number, 1%, which, ſubſtracted from + 2“. 26. 19% 1, leaves the 


true reduction + 2˙. 260, , henee the NY bY Eat ie 
18.11 le BP 104. - - 
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PROBLEM N. 


T he obliquity of the ecliptic, and the ae of the 
Sun or a point of the ecliptic being given, to find the 
5 declination. 4 . 


1. With the given longitude find the declination with its mutation 
or change from p. XXX, XXXL. | 1 
2. Say, as 60" : is to this mutation: : Wis the difference between 
23*. 20" 15 „0 and the given obliquity: : : to a fourth number, which 
added to or ſubſtracted from the declination juſt found, according as 
the given obliquity is greater or leſs than 23%. 28. 15",o, will give the 
declination required ; which will be north if marked! in the table 
with the fign +, but ſouth if diſtinguiſhed with the fign —. 
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Let the longitude be a. 11 10. and the obliquity 
23. 28', 7,0, by p. xxx. the declination is + 1 5 ”" 1. 38",0, 
and the mutation 3% 7. And as 60“: is to 37/57 :: : ſo is88,"0 : to 


a fourth number, 5% which, becauſe the given t is-leſs 
5 | than 
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Hence the true decclination is 1 9 "16 


1 112 4. 


than 23*. 28. 15”,0, muſt: be, tra . from 150. 160 38,0; 
,0 +, or north. 


an L 
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2. P27 


HN nnn * 
WP, 31 * 18 "bein g ginen, to f 4 


= Ala table, p. Kl. a with the ven deelination/ and 


1 out the mutation anſwering to it. Milla nem ff 


With this mutation and the 8 of the blies find, 


as in the preceding problems, a fourth number, which ſubſtract 


from the ome declination, if the given obliquity be greater than 
23. 28. 15%, or add, if it be leſs ; the reſult, will be the declina- 
tion, ſuch as it would-be if the obliquity was 23. 28“. 15”, | 

3. With this declination enter the ſame table n, and W makin 


Proportion on he * ade; inna Hin 


| | r 
on the firſt day of May 1736, the Sun's: 8 was obſerved 


150. 16% 34',2.north, and the obliquity of the e 9 was 23 


28ʃ. %o, the longitude of the Sun is required. 
Since this declination has the mutation 37,7 aſcribed to it in the 
ale; ; ſay, as 60'':1s to 3 FLEET : ſo | is 8“: to a fourth number, "7 
therefore the declination would be «6 ] 155 16%. 39% 2, if the obliqity 
was as great as it is ſuppoſed in the table ; wherefore from the Tag's 
table the * of the Sun will be found either 15. 117. 25“. 11 4 
or 45. 189. 34. 48/6; but ſince in the month of May the Sun is in 


the aſcending ſigns, the firſt only in this caſe is the true one. 
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PROBLEM X 


Te e alin He lip de, and m. fo nite b. oY 


WI et 7 15 
aſcenſion IX any point of F the ecliptie be ng given, to 


find the angle between the ecliptic and the e o 
_ wn pores Ro chro that Wade ie a4. th 


1 fit [i AI 


2 : : 
l 


en; I 1 Aer TIL vr bo rr — 4 ef me =— 


1. If it de the longitude v 


— MP Eos dl to ads HH 


. T3090 + "4 


fo the oiven 3 aſcenſion Ye 38, 58. 53 „o, which, inkrelel 
by three ſigns, becomes 4 * 587. 53”,0. Hence by problem IX.. 
for the obliquity 23.28“. 0 there will be found from p. xxx1. 18“. 2“ 
— +, wherefore ſo much the ecliptic i is inclined to the parallel, a 
alcends, above it, or towards the north. 


er PROBLEM 


Fr er” 5 0 87 7 54 4 3 nely 


Hens arch agf4 = 2z2H 


£3 } * 


tack e feſt A fnd the right an 
fion 19 problem VII. till 5 
2. With the right aſcenſion 8 found, or e giren, wi intrealed 
by three ſigns, find the "declination by problem IX. which, only 
with the change of its name; will repreſent the angle 'between the 
ecliptic and parallel. And according as the ſign is or , the 
N jag will aſcend above, or deſcend ne the . 


vi 
Kh S . 
« "» : 7 1 . > 
Pay te ae. 6 | 
_—_ - 3 
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PROBLEM XI. 
7 7 * OH * * a (FA A Þ 1 CI A | 


—_— 


The wp figs: from, the-9enith being given to End 
199 Na in a vertical circle. 


— 


* his; which is alſo called the parallax in i altitude; f Is eaſily found 
from its proper table, pexxxrr, and is uſeful either for converting 
the obſerved diſtance from the zenith into the true, or the contrary. 
In the firſt caſe it is to be ſubſtracted from, and in the latter ws to 
5 the diſtance an the kenith, 


$efoL u . 


3 eib dieg this ak I have ſuppoſed the horizontal burallax 
of the Sun to 10% 3 *, as inferred by the learned De la Caille from 
from his obſervations made at the Cape of Good Hope, and commu- 
nicated to me by himſelf by letter. In ſtrictneſs the horizontal * 

rallax ſhould be made variable according to the variable diſtance of 
the Sun from the earth; but ſince the whole difference ſcarce amounts 


to the fixth part of a (ſecond, it does not ſeem worth while regarding 
ſuch niceties. | | 


7k 


- 


* Since the horizontal parallax of the Sun at the mean diſtance comes out 8,82, _ 
without the probability of an error of half a ſecond, from the ſecond internal contact of 
Venus with the Sun's limb, as obſerved on June 6th 1761, on the one hand, by the 
Engliſh aſtronomers ſent out by the Royal Society to the Cape of Good Hope, and on 
the other hand by the aſtronomers at London and Greenwich ; z it ſeemed becter to 
lubſtitute a new table adapted t to this quantity of the parallax. 
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VsE AND EXPLANATION OF THE 
TABLE OF ASTRONOMTOCAE | 
REFRACTIONS. 


Pag. XXII. e 'P 


PROB * 9 


The apparent diſtance of a celeſtial object from the Ze- 
nith, and the temperature of the air ſhewn by the ba- 


rometer and thermometer being given, to find che re- 
fraction. 


T is not the buſineſs of this place to treat largely of the n nature of 
the aſtronomical refractions, or to explain the whole theory of 


them, But ſo much it ſeems proper to premiſe, that the refractions 
greatly depend on the viciſſitudes of the atmoſphere, and on its heat 
and elaſticity ; and therefore it is neceſſary for obſervers, at the ſame 
time that they obſerve the altitude or zenith diſtance of a ſtar, to take 
notice alſo of the ſtate of the atmoſphere as ſhewn by the barometer 
and thermometer, and write it down in their journal. For fince the 
modern practical aſtronomy is brought to this pitch, as to be almoſt 
wholly employed in ſearching out little nieeties, and correcting ſmall 
errors, formerly overlooked, ſo neither is it proper to diſregard 
thoſe which may affect obſervations from the variableneſs of the re- 
fractions. My table, which ſerves for computing the true refrac- 
tions to any perten of the air, in any part of the earth, requires 


3 | * the 


* * 


iT 116 oy 


the height of the barometer to be noted to twelfths of an inch « or 
2 of the Tarts 2s _ yo heig — of the thermometer en 


4 * FI . ” 
Ss 
as A he L o 2 SO {7 2 9 ER : 
_ [ 


3 2 


AN 1 4 0 2 | 
The firſt column of the table 4 AR”; p. xxxII. contains the 
refradtion : anſwering to every degree of zZenith-diftance, for that ſtate 


of the air, in which the height of we mercu Y in the barometer is 
28 inch. olin. and that of Rea thermome 


t of Reaumur's meter Io degrees above 
the freezing point. The gend _ third: columns ſhew the varia- _ 
tions of the refraQtion, the former for 10 lines of the barometer, and 
the latter for as many degrees « of the thermometer ; whence the pro- 
portional part is eaſily had for any other number of lines or degrees. 

Now the refraction is greater than the tabular one, and therefore the 

proportional part is to be added if the barometer is higher than 
28 inches; the refraction is alſo greater if the thermometer is lower 

Than 10+; but i in the oppoſite caſes the refraction is leſs than the 
tabular one. But the uſe of the table will better . by an ex- | 
how age: than I 115 further hs. gerd r 


—_— Op 


Examet r. oo 


®. os 


Jiet the 8 * be 79. 200. 5% 9 * of. the 
barometer being 27 inc. 51. and that of the thermometer + degrees 
above the freezing point ; the refraction is required. 

* the table, p. xxxII. the refraQtion anſwering to the | 

"zenith=diftance- 70? 20, £5ix i. 09H HC I to 2. 39 2 
| And the variation. hereof, for 10 lines of the 8 4. 8. 
for io deg. of the thermometer 1 


* A note is added, at the pochen of the table, ſhbwine i its lt to the Engliſh 
| meaſure of length, and w the ſcale of F ahrenheit's \ thermometer, 


But 2 
1 
5 * 


* 1 5 5 = ar , # WIS 
3 HY PU oe, EY het 
* © mw * * . * : 1 


> — — ＋ „ 567)1 


darometer being leſs, and the ſecond correction en 


n 


table was conſtructed. The formula is this: 


The height of the barmeter expreſſed in Paris inches = = & | 


OP 
* a * 


troe | refraQtion will be 20 355 2— 3 4 +4 4 or 20 4% 23 the firſt 
cotrection beitg ſubſtracted on account of the given height of he 


ther 3 Was wwe than the tabular Ones. nity S216 1230% male | 


— — — 


050 S hO LIV N 7 
The refractiont increaſe ſo irregulary in diſtances mord 


above 80 degrees, that the uſe of proportional parts does not afford A 
ſufficient exactneſs. Wherefore in this caſe it is better to compute the 


refraction directly from the ſame algebraic formula, on which the 


Refr. = e PEEL A 1 1 += 5 ME | ; 165 bs A i. | | 


1-9,0040t: r 
In which the apparent zenith - diſtance is put ==, 


1 
2. 
: 
* 
1 
: 
* 
4 


The degree of Reaumur's thermometer above freezing = t, 
So that the degrees below freezing are negative. 
But the calculation may be moſt conveniently made from the 


formula, thus: find an angle @ whoſe tangent is 


Toe, 


o//,71 þ fin. 4 tang. 
—_— and the refraction will be n. - tan 


I 0,0040t) ; 


EXAMPLE. 


on the 5th day of July 1756, the zenith-diſtance of A m was ob- 


ſerved at Gottingen 88˙. /. 34% 0, the barometer ſtanding at 27 ine. 
8 l. and the thermometer at + 12; the refraction 1 1s required. 


-Q-g- Becauſe 


F 18 * 
e es fe 7025 geh da gbiuog a) ul 


. doe! ro id 03 hayonne lis) sed 


1 ly bas 19 400 Sl) OR : 


! yan 11 Log. (v/ (149552) 0,911 
| © Compl. ar. log. 16: = 8. 78292 
00 bel odd geg eee Jog. coſ. = 1.48546 


Be, "40? 

exefore the, tang · o 19-2796 5 
< v8 NY JW MERE "q* 8 US * | 
1 eres r 0 ok 1197 Gar 


al hsfts "af £2320" 0 ail: . 5 1 831 ifs 43 
0 Moreovet'the log. tang. i 05 lo 4 i = 976126 One! od 
of? 30 36 - cone log. 70,71 - +,» = I: __ 0 
nals 1 log. For 5 7 „ 8 : 44196 1450 6 liel 
| Nilonf 3 * 1 . Jr 0 211 841 
. PE 18 fine 4 * 1. =, 9.99977 u -2oAAU 2? 


:Tomipl: tet Wy {7 5 wh 0.96499 _ „ 
Whence Gg. Fr.. . _ ; R PEN PUTT 
And the refractĩon ſought = 2 10900 „1 „ 18ʃ.10%1 

But that the refraction muſt be added to the EEE, zenith- 

Gnſtande in order to obtain the t true zenith · diſtancg is a en 


known to allronomere. and ſcarce needs wy. mention. of. e 


; 4 
70 hone 
= a ; 4; ; 


< ? 
—__ 


hit 9 of — . 3 . 
4 al 4 7 * b 
* 
. 1 


8 e OL INM II. 
The general formula of refraction, from WAY our table was com- 
puted, is deduced from theory, and yu. be eſteemed as approaching. 


very near the truth. The coefficient 5 "I e on Which. eper 


that part of the variation of refraction to be found with the degree of 
the ther mometer, expreſſes the denſity of the air produced by the 
heat of f degrees of Reaumur's thermometer, ſuppoſing the denſity 
anſwering to the freezing point or O of the thermometer to be = 1. 
Tbis relation being aſſumed between the denſity of the air and the 
degrees of heat, which I have found to be juſt from undoubted and 
accurate phyſical experiments, the variations of the aſtronomical re- 

fractions 


Fk s 1 i 
fractions wit come out' a Hitle greater han by the table o che! exrned 


De la Caille, annexed to his Solar tables; as on the other The the re- 


fraction fel is ſenſibly left %n my table. PS 


3:32 —or.20 od Qs OI e 


N 808 10 1 UN il. being the Editor's. 


oi a hote dt the bottom of p p. XxXx11, we have referred the table of 
_«ftrondnfical refractions to the height of the barometer expreſſed in 


: Engliſh meaſure, and to the ſcale of Fahrenheit s thermometer, to 

the following effect: This table alſo anſwers to che height of the 
e barometer 29,6 inches, Engliſh meaſure, and to 50* of Fahren- 
« heit's thermometer; or to the height of the barometer 30 Engliſh 5 


* 


inches, and 995 * Fahrenheit's thermometer, And the column 


« of variation of refraction for 10 lines 'of the. barometer, Paris 
40 meaſure, anſwers to a difference of 9-1oths, of an inch, Eggli ſn | 
"= meaſure, from the given height 29, 6 or 30, oo inches; and the 
« column of variation of refraction of 10 of Reaumur's thermometer 
« anſwers to a difference of 200 of F ahrenheit's thermometer from 


« the given degree 50 or 5 cr But the author, in the 1ſt ſcholium 
of this problem, p. 117. having obſerved, that it is not ſafe to uſe pro- 
: portional parts in zenith-diſtances exceeding. 80 degrees, and having 


therefore delivered the algebraic formula of refraction upon which 
the table was conſtructed, and directed the refraction to be thence 
deduced by direct calculation in that caſe; it may be uſeful to reduce 
the formula alſo to the Engliſh meaſure of ee and the ſcale of 


Fahrenheit's thermometer. Therefore, x, 
LLet the apparent zenith-diſtance be put = . 
The height of the barometer expreſſed in Engliſh inches = = = 
And the height of Fahrenheit's thermometer 1 
And ſubſtituting the values 9. 9353 A, and 2 =6 — 3 
in che 9 p. 117. we ſhall have . 2 


—4— — f. 


8 —_ 


by 1 * 21S bf; + K . 
FE Wes 6 * 72 — — | 
The computation may be very conveniently, made from this formula 


(in a ſimilar manner to what Mayer has ſhewn with reſpect to the 
other formula) as follows: : find an ogy Whoſe tangent is 


5 1 71 ; it 4 ' 174-498 3 fin. A — A @ 
LR andthe refraQtion. i= 6 eee * LE 
0 © 194293 obs OV | DW 

L 4 ENA Nr E. 14408 0 Ji +17 


2 the 5th day of july 1756, the barometer Rendivg at 29,48 5 | 


' Engliſh inches, and Fahrenheit's thermometer at 56 degrees, the ze- 
nith-diſtance of An Was s at Gottingen, 88”. 75 1 4,05 the 


: refraction i 1s rec quired. : 


GAY: | 
0 bing = = 56, 1 ＋—— oat neman= oor and. 


0 60000, 


£52 Log. V/1;13907 = KL 


© Compl. ar. log. 77, 143 = 8.76592 
Compi. ar. log. col. ol = 2.48546 


nan als 1 ' Therefore tang. © #1947965 
h 1005 . e en 1 ene . 233 = gn; 8. 45 
| Moreover log, tang 1 ace @haG 1/9 5 


log. 74 %% 8g 1876 
log. þ or log. 29,488 1.46960 
Jag} ſin. 3 + O07: 
Compl. ar. log, (rage) © +" ee 
Whence log. . 3.374 FT | 
And the refraction ſought = 1090",0 or = 2 1070 
I 


E NN DEX TLA NATO. 
F als OF THE 
 —— 


OF THE MoD 


g C10 (Not earl) mont bs F From” p. Kx⸗ 


V. o U 001810qmed 90 T 
'* 8 AR C. 
9113 01 Boqtss dw _ Fro 281 P. rx 18H 017 19nasm 18licort 8 i) 
ei 20192083 ðον⁰]Ü w 391 us tis batt : awollot 2s (Slut 22810 


PROBLEM XIV. 


To find the true Jongitude of the Moon it: any aſſigned 


time off: . meridian 15 the Greenwich Ne 
« 48 vr | 


QC Op 4 * * & * 180 13 1 } * * 
— 


4 4 Vo 


E IN 5 diet true long itude ef the Sun, Srrrelposclicg to the 
aſſigned time, by probl. III. Teckoned from the mean equi- 


nox, by omitting the equation of che equinoxes or hea * of the : 
four ſmall equations. ot 4) = 80 
2. From the table of ane p. XXXVI—xLI. ts out the 
7 mean longitudes of the Moon, her apogee, and aſcending node, for 
the given year; or, if that is not there, to the neareſt year that is ſet 
down preceding the given year; underneath which place the mean 
motions anſwering to the number of years elapſed ſince the epoch 
to the given time, from the table, p. xxxv. and the mean motions 
fot the day of the month from table, p. xL111—xLv111. and for the 
hours, minutes, and ſeconds from p. xæ ix. And moreover to the 


column of the mean longitude of the Moon prefix the acceleration 
of her mean motion from the table, a $f | ö 


3. Add up the numbers in the column of the mean longitude of the 
Moon, and alſo thoſe in the column of her apogee, rejecting 12 8. 
or any multiple of the fame, if they ſhould occur; but from the 
Roles Hh | epoch. 


422 } 


cpu che node taken out df thienables ſubſtract the ſum of allahe 


nhmbers placed beneuth city rehectig und borrowing 12 8. or ux 


tiples thereof if they! ſhould aiiſe, or ad /the caſe may require; and 
chaos the mean longitude of the Mon wille be obtained in thie firlt 
Column, the mean longitude of her apogee: un the ſecond column, 
and the mean longitude of the aſcending node in the third column. 
44. Subſtract the mean longitude of the Moon's apogee: from the 
mean longitude of the Moon, the remainder is the mean anomaly f 
the moon. And if you ſubſtract the true longitude of the Sun from 
the mean longitude of the Moon, the remainder is the mean diſtance 
of the Moon from the Sun: | And hence the arguments of the ten firſt 
equations of the Moon's longitude may be readily found, as follows. 
The mean anomaly of the Sun is the firſt argument. To double the 
mean diſtance of the Moon from the Sun add and ſubſtract the firſt 
argument, and the ſecond and third arguments will be found. To 
double the mean diſtance of the Moon from the Sun add and ſubſtract 
the mean anomaly of the Moon, and the fourth and fifth arguments 
will be known. To the fifth argument add and ſuhſtrac the firſt argu- 
ment, and the ſixth and ſeventh arguments will be obtained. Sub- 
ſtract the firſt argument from the mean anomaly of the Moon, the 
remainder.is the eighth argument. Subſtract the true longitude of the 
Sun from the mean longitude of the node, and there remains the 
ninth argument. Subſtract the true longitude of he gun from the 
mean longitude of the Moon's apogee, and the Cy N 
found. ol 5d Hi ici 
With the ten ste thas found, take the ton: firſt ehuatious out 
of the tables, p. LIII —L1x, with, their, proper ſigns; and take the 


5 ſum of all thoſe which are aſſirmative, and alſo the ſum of thoſe 


which are negative; the difference of the ſums, with the len of the | 
greater, is the ſum of the ten equations, properly ſo called. 


5. Enter 


1 zag } 


e bihles, Pik LI; with the mean anomale the Sun, 


an che agement; and taki nut Abe equations af the aſcending node 
bnd t οπ0fe f the Maongy and cutrect the mean anomaly of 
the Mtoniboth foce the Sum of the ten | equations and for its own 
proper equation juſt found, and the correct anomaly of the Moon will 
be had, or the cletenth argument; with which entering the table, 
p. Lx, LXIIt ae out the eleventh equation or that of the center. 
Nom eamect tbe mean longitude of the Moon, both for the Sum of 
che ten oquations and alto fur: the eleventh . aud the Moon's 


” e cyan longitude will be found. 


6. Subſtract the true longitude of the Sun from the Moon' $ hana 
5 longikatle, the remainder is the twelfth argument; with which take 
__oin<her2th/equation''or that of variation from the table, p. Lxti, 
III Which applied, according to the nature of its fign, to the 
0-0 —_— hy rnd Ju the Moon's N 8 further cor 
11 wg? the mean lingfoatio-of the Moon's ; aſcending ads byi its 
3 4n'the fifth precept, and the equated longitude of the 
node will be obtained; which ſubſtracted from the Moon's longitude 
laſt corrected gives the equated diſtance of the Moon from the node. 
Double this, and ſubſtract the correct anomaly of the Moon or arg. 
XI. from it, the remainder is arg. XIII; with which take out the 
thirteenth equation, p. Lx1v. and apply it, according to its bgn, to to 
che Moons place laft-correQed, and abe longitude of * in her 
* will be found. 
38. Subſtract the correct longitude of the node from the true longi- 
„bd of the Moon in her orbit, and there will remain the fourteenth 
argument; with which take out yo Teen equatiob c or that ot 
reduction oak tare I e 01h, 
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J Lage, bac e ical duke bf we focde, as che achütpet 


3 ian ec! RE öt Tt dr tlie e inte, kot 2K Pe 
ly bot the reduction and equation of t 6 unt la. acbörding 

jy 55 ns 85 ; fo the Non 8 fongitüde in Far brbit; arid the true on- 

gitade of Mi Moon, with reße to che beiſß'te. will be found!. oll 
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pu find the true latitude of the Moon. et 


elt MM e 


2 140 4410 11 * * 350 113 81 } 10 


9 * Sobſtract 1 3 1 1 of ha. node from the Longi⸗ 
tude of che Moon in ber orbit, the remainder js the firſt argument, of 
| latitude, and is the fame with the fourteenth arg. me. vf Wg ß | 

found in the preceding problem ? 
„ Subſtract the true b of the Sun from the onto of 


TY T5 


fiat the firſt argument, of latitude, and there will remain the. 
argument of latitude. e hr 
3. Subſtract the mean anomaly of the, dun from the firſt argu- 
ment of latitude, and there yall ariſe hy. third, argument of lati- 
= - Subſtrat tha Mean mm of the Moon. from, the bull argu 


ment of latitude, and the remainder 1s. be fourth e of lati- 
tude. 


4 F.4 * 
1 


is 11827 


5. Subſtract the mean e of de Moon from the 1 * argu- 


ment of latitude, and there will remain the fifth Ame of * 
tude. 


6. Subſtract . mean ofa of * Moon from the fifth, argu- 
ment of latitude, and the ſixth argument of latitude will ariſe. 
” 7. and 8. 


? * 
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hd f. Te, thy rea e of Jajnade dd an 1 

the mean apgmaly of the Sun, and th 82 0 een 5 

4 5 will he fond 9 16 liollenps 15 oifaybot aft} ao 

9. and 19; {To the; 46g argument. "A latitude 1. 10 Lebte Ki 

the m aly,o Moon, e ninth an t 

of ud i b. hal * 8 f 0 e 
11. Subſtract the mean anomaly of the Moon from the tenth ar- 

gument of latitude, the'remaifider i is the eleventh and laſt argument of 

latitule. 
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12. With the 3 1 4 128% M20 out hs eleven equations 5 
of latitude, with their proper ſigns, from the tables, p. LXV—LxXVIII, 
and take the ſum of thoſe which are affirmative, and alſo the ſum of 
thoſe Which are negative; then take the difference of the ſums, with 
the ſign of the greater, which will be the true latitude of the Moon; 
and will be north, if marked with the affirmative lign +3 but fouth, 
if marked with the negative ſign —. 
Bee the example of calculating the. Moons 85 loogitade and latitude 
by Probl. XIV. and XV. annexed at the end of Probl. XV. * the 
Latin precepts, p. 71. 
Ik be foregoing precepts and exathiple of calculation are made con- 
formable to the titles prefixed to the ſeveral tables, and to the form 
of the example of calculation, p. 39. deduced by the author him- 
ſelf from the former manuſcript tables; but it ſhould be obſerved, that, 
on account of the difference between the preſent tables and thoſe, the 
example of calculation here given, tho' it approaches near to, yet 
does not perfectly agree with Mayer's example. So far therefore 
I have only endeavoured faithfully to repreſent the authar's meaning, 
as collected it from his own works. But it will be more convenient 
in practice to derive ſome of the arguments in a method ſomewhat 
different from that given above, and to HAT on the latter part of: the 
1 1 calculation 


f vas J 
eaſgulation fe the Moon/s-lengitade:| who following Man Ur. Theres 
fore let the precepts of the fourteenth problem be ſuppoſed change 


1 re the fifth, and thence to run iOS 


rob. XIV. Eræc. g. Enter the tables, op; brick the mean 
Pe of, the, Sun as the argument; and take out the equations of 
the aſcending node and mean anomaly , and correct the mean ano- 
maly;of te: Moon both for the ſum of che ten equations and for: its 
own proper equation juſt found, and the correct anomaby of, the 
Moon will be had or the eleventh argument; with Which entering 


the table, p. Lx, EXI. take out the eleventh equation or that of, ae 37 


center. N gt 1844 
Præc. 6. Fake ws FH & the | ten equations, ang. FA . 
equation, paying a Proper regard to their ſigns, and the ſum of ęleven 
equations will be given, which applied (according, to its ſign) to the 
mean diſtance of the Moon from the Sun gives the twelfth argument 
with which take out the twelfth equation or that of variation from 
the table, p. LxII, LXII, which applied to the ſum of the eleven 
equations (proper regard being paid to the figns) ):- will give the ſum 
of twelve equations. Then let the ſum of the twelve equations be 


applied to the mean longitude of the Moon, and the vr roc ed dongle 
tude of the Moon will be obtained. 


Præc. 7. Correct the mean longitude of the Moon's aſcending 
node by its equation found above, at precept 5th, and the equated 
longitude of the node will be found; which ſubſtracted from the 
corrected longitude of the Moon, gives the equated diſtance of the 
Moon from the node. Double this, and ſubſtract the correct anomaly 
of the Moon or argument the eleventh, the remainder i is argument 
the thirteenth, with which take out-the thirteenth SAN, from p. 
LxIV. 

Prac. 8. Te the equ ated diſtance of the Moon from the node 
pply t the thirteenth equation, and the fourteenth argument will 
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Præet io Wich the mean fongitade of the node 48 the ar gf 
take ot the laſt correction, ör that of © the equinoxes, from p. Ns 
Pre 10. Take the firm of the'thirteenth and fourteenth ledig, 
aue che equstlon of the equinotes (paying proper ae e 
figns) t: tlie being applied to the Moon's corrected long itud e will gibe 

the true longitude of the Moon with reſpect to the erlipti et. 


attend of the Firſt and fond 3 precepts of Probl. XV. take the two 

. following ones. | 
Præc. 1. T he fourteenth. —_ of longitade is the _ gu- 
ment of latitude.” 0 

10 Plc! To the twelfth argument of longitude 1555 armut of the 

tehelfth ahd thirteenth equations; double the reſult, and ſubſtract the 


fitſt argur dent of latitude; the demi! is the ſecond argument of 
latitude. 


As to ine ohe arguments f latitude, follow the ons pre- 

iy Sor ang under ProbE XV. 9014 a 

ges the example of caleulating the Moot 8 long köe A 
* this method, * the Latin e P. 74. 


3 


d latitude, f 
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3 = PROBLEM XVI. 
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WY ee o ad be equatoreal parallax. of. the Moon... 1 10 


Wich the Wien ff arguments. of longitude 818 out as many 
numbers from the tables, p. LxIx— Lxxv, with their proper ſigns; | 
and from the ſum of the affirmative numbers ſubſtract the ſum of 
the negative ones; the remainder is the Moon's equatoreal parallax, , 
or or the horizontal parallax of the Moon. to a place under the equator. 


[of env J) 


ee the example at the end of Probl, XVI. among the Lagin peo- 
cepts. ; 
Is och bas .. * „gr od nooM 5d11o x8ll828q Ade t % 
e oc to 267 R OB BENh NV II. 0 Sie 10 , 


>> to Susis zonen bug z&f[s28q-I83gogiod ad: Nosvisldo daive 


From the equatoreal parallax of the Moon being given. 
1 o find the horizontal parallats uf the Dem belang- 
jo te att given latitude; aid to feduce rhe [apparent 
Latitude of the place to the Center öf che earth, in che 


pate of the earth's being an oblaie ſpbereid. 
10 DOS 0 Hubs! 203 ,y10I8v121do er 84 341 10 1887 

de Eater the TY p. LXXV: whoſe this is; + Pro invenientiisparit- 
ns laxi Horizontali,” Ke. with the apparent latitade on vie ſide and 
the equatoreal parallax at the top, and making proportion, if neceſ- 
_ ary, find the reduction of parallax, which ſuhſtracted from the 
Equatorea] parallax leaves the horizontal parallax required; 

With the apparent latitade of the place given) take; alſo the re- 
duction of the latitude out of the ſame table which ſubſtracted from 
the apparent latitude leaves the latitude reduced! N. B. The hori- 
Zontal parallax and latitude thus found are what ſhould be employed 
in computing the Moon's parallaxes in lo itude, latitude, right aſ- 
cenſion and declination; which will now be performed "7 the com- 
mon rules ſounded on the hypo eſis of the carth's being a An ere, for 
by means of the table (whoſe uſe is here deſcribed) both the baſe of 
the parallaxes a and the fatitude of the pre! are © referred t to the earth's 
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EXAMPLE. 


1. ? 44 
; 4 , L * * | : 


21 ale 51 ghet 1 y X 2 dong. * ho bel 38 v6 rate ad 292 
x AM E x. ee ak 
"ih the a 3 of the Moon be 58˙. 24,1 „and the ap- 
parent latitude of the place 5. 280 40“, namely that of the Green - 
wich obſervatory; the dare AE N * reduced latitude of the 
place are requ ired' Gf" 200 10 SY Bligh q i £29107EuP3 * 7 mnt" 
-2\The'redudion of parallax is 9/3, which; lubeltaded from the 
real prallax 58“. 2% 1, leayes the horizontal parallax 58“ 
14˙½8 8. The reduction of the latitude is 14. 28”, which, ſubſtraCted 
from 549. 28. 40”, leaves the latitude reduced 51%. 14“ SY 
If the fame wa required for the latitude of 48%. 50/.- 14% 4 
chat of the Paris obſervatory, the reduction of parallax is 8% 6, and 8 
dhe latitude 14. 45”, therefore the horizontal parallax is 58/, 5% 
and the latitude reduced 48. 35. 29”. Hence the parallaxes of the 
example, p. 40. being computed anew after the method there uſed, 
and the Moon's: longitude and latitude being taken from the compu- 
putatien, p. ExxI or b#xiv, and the apparent longitude of Aldeba- 
ram 2 e. p. 5605 and is latitude 5 29, a“ ſouth, the error of the 
tables in longitude will! come out —1 24 by; the, immerſion * hag! 
ſtar, all d! nee of the ſame. 


PR 0 b LE M XVII. 
Tos find the wn —_ of the Moon. 
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The next t table, p. LXXV, requires no explanation, as it ſhews the ; 

horizontal diameters of the Moon anſwering to the equatoreal paral- 
| Taxes ; whence any intermediate numbers may be eaſily found by 
8 


f K K EXAMPLE, 
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l nz gol; nch n bavot Ulis in lob een 
Ted fi ef La 8. hourly motion in Negol At lopgiftge abt: 
od oc? 0 ent go) 5141 2010. 541 ble + do 
Wal we fourteen deen ir betend out as many num- : 
bers from the tables, pl LX VIX IN und find the ſumbof the 
Gen firſt numbers, namely, by fubſtracbing the famiofthe! ne- 
gative. _ from the ſum of the affirmative ones: and the Moons 
BY rly motion in Her orbit will be öbiaineck: and fan ut 327% 56” is 
— oo Moon s hourly motion in her orbit juſt found:: ſo is the 
number taken out of the fourteenth table: to the ſame l cor- 
rected; which, being Applied, according tg; ity ſign, to the Moon's 
hourly motion in her orbit, will give the true hourly motion of the 
Mon with eſpe do the ecliptic.) bine bag bueno dT 
_ © 'See the a at the end of Probl: XIX. 1 a Ons pre- 
cepts. 
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PRO BLEM XX. 
Te find the 1 Moon' s 's hourly motion. in = ude 


254 , 


Wich argument the aud, at ene eee ieee 
bers from the two tables, p. LXXX11, and take the ſum of the two 
numbers, and pf th the common en to it, if both have the fame. ſign ; z 

r 


uh 
or take their difference and apply the ſign of the greater to it, if 
they have different ſigns; hndithe Mogh's mean IT, 55 in 


Höze wilhhs;hab1 Then 1 M69: df Bk 800 
of the Moon in bet cybit 21; o hee wean hop 17 Ma. 


tude : to the true hourly motion in latitude ; which tends to the 
north if it be marked with the fign ++, but to the ſouth if it be 
marked with the ſign Lf. OMhitri ti eg of the Moon in 


latitud ore eaſil found fro the mean hoyrly motion in la- 
tinde, Ok t IE ror ns 1c Ms Fith FS Sdtrithm 
9.7395 add the logiſtic logarithms gy the hourly motion of the Moon 
in her orbit, and the proper ſum of the numbers taken out of tab. 
2ſt and ad, p. LXXXII z the ſum of theſe three logarithms, rejeing 
29: fromithe:index, will ogy logiſtic earn, of. the Moon oon 
true hourly motion-in-latitude;. 7. +1. 2, 3 1 
zi 1 Fae W at the eng of F XX. among t te Latin pre- 
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The longitude and latitude of che od or any wo 
or 20diaeal ſtar, being given, to find its right aſcen- 
ſion and declination; provided the given latitude does 


not exceed fix degrees. 5 = 
2 15 148047 


1. Weh the given longitade tlie but the kéduckioh of dd actinic 
to the equator from p. xxvi11, xxix (without taking any notice of the 
column of mutation) and apply it, according to its ſign, to the longi- 
tude, and ag _ have tha: n aeg las of ar c a of 


* 1 * 1e einen Faint nns 


[| 198 ill 
. Wan e given Lode alle? af the dec fldtich H 


pA Nr (taking to Botice Pf tlie cofumg of mötätipß ) 
bee Ahe ae gc oF ah pie e oh 


ran 


99) 
Bob 
rviked GAA he fg * inthe table; but wöch. i uc With tlie 
gn — glds3 Sf Yo mM 170? 5 1s notemioobh off bus bt 
. Biter*thexable, p. beate with che Hgn of the given 
longitade at che top t bottom of the Page,” ad the degree ef pay. 
tude on the left or right nde, and the given latitücde at the't op dl 
tot of be page; and (making proportion at tlie ſame time for the 4 
ſuperabundant minutes both of longitude and latitude) take out the 
number, which being applied, according to the ſign of the table, to 
the ecliptie right aſcenſion of the dane will 15 5 the right aſcenſibh” 
of the planet very near the truth. in miar 0 
4, Tfthe given latttude is of the ſatne geghtiiaror with'the edip?* 
tic declination, enter the table, p. xc; or, if of a contrary denomi. | 
nation, enter the table, p. xc1 ; with the latitude at top, and ecliptic 
declination on the ſide, and (making proportion if neceffary) take out 
a number, which, in both cafes, is to be ſubſtracted from the given 
latitude; the remainder may be called the latitude diminiſhed,; Then 
nt the table, p. xc, was. uſed, take the fam of the ecliptic declim« 
tion and latitude diminiſhed, and, adding the ſign common to both, 
the declination of the olanct. Wil be had very near the truth. But 
if the table, p. xci, was uſed, take the difference of the ecliptic de- 
clination and latitude diminiſhed, and annexing to it the ſign of the 
greater MIA the declination of the: POO” be IS "Pa 
near the truth, 
58. The tables, p. XXVII- XXI, , andp. EX — A0, Wan con- 
ſtructed upon the aſſumption of 239. 287. 15" for the obliquity of 
theecliptic, the right aſcenſion and declinatien of the planet found 
from thoſe tables by the foregoing precepts cannot be accurately truo, | 


in 


(f 133117 

b eee the ecliptic: at che time he eicher Meter 
i 18 A therefors, in doch gale orxections 
lech i Entet cher table of ths Forrectuign, E right, Heng, 
I fog che zight, aſcenſion (already and, nem) po the 
Ih and the declination at the top or bottom of the table; and 
diene cgrrectien With its: proper. ſign, Likewiſe. enter the 
table. of the corrsRion:of; declination; wich Ihe right aſeenſtom alone. 

ang dak t. Abe cg denn with As regst Hg Ando fa y: av 60. 
is.t the d; ebe between the ogiyen obliquity of the gcliptie and 
239, 280 150 : ſo is the correction of right afcenſion or deelination 
jaſt found : to a fourth number; which applied to the right aſcen⸗ 
ſign; gr. declination, already found, nearly; with the ſign of the tables, 
1 _, in caſe the given obliquity of the ecliptic, be leſs than 2434 
28% „erg with, a contrary, fign-)i6,the, given obliquity be greater 
than, 33% 20 Wk Be the Kue. GS aleonſacn: or adac, 


tic 9 har 107 is Ti 
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160 258 71 i nenen 
ig r ft I e Er Didw: 12dawn;s 
Let eee bf he Moon be 25. 95 if ent Ata 0 ou 
36ʃ. '58"iſouth, as found by 552 70 XIV. and Sad wor * aſcen- N 
ſion and declination are required? bas bog 
Phe retluction by tab. p. renn is — 10. 6. Meg Mt: 
the ecliptio right aſcenſion is 254% 9. 4%; to which applying the 
cortection f. yt. 5 54, 9, found by tab. p. LXXXIx (ufing treble pro- 
ortion for greater certainty) the right aſcenfion of the Moon will be 
25, 49. 1. o',o very nearly. The ecliptic declination by table, p. xxx, 
is 217, 100% 34,5 or north. The quantity to be ſubſtracted from 
the latitude by the e p. xc1, is 4. 23,6, whence the latitude 
diminiſhed is — 4, 32“. 344 or ſouth; 180 ſum of which, an 
the ecliptie declination ＋ 21*. 10'. 34% 5 or north, is + 16380. 0% 
* 1 or 


[ [ I 34 ] | 


or north, the ow 7 85 y . „ Probl. IV. the ob- 
8.05 


liquity of the erde the Ard or greater than 


235,380 (do ra Hen by cles, xg 1270 ornecti f . 
right aſcenſion is 1,2 to be ſubſtratted, n FAS _ Noam, py 


to be added ; therefore the true right 00 ch 0 thi Moon f 
25. 4e, O'. 58",8, and her true declination 16,3804 8% 1 north. See 
the Whole work, with, the. treble”) Pte portlons, ; At the end of Probl, 
. ace Lara "OO ns ee big 
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To find the Moon's true hourly motion in longitadef from 
dhe tables of 8 annexed at the end. 
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With the fourteen i of loogitude take out a as many nas : 
bers from the tables, p. XC11I—xcv111, and find the ſum of the 
| thirteen firſt numbers, namely, by ſubſtracting the ſum of the ne- 
gative ones from the ſum of the affirmative ones; and the Moon's 
| hourly Motion in her orbit will be obtained. And ; 3 as 320% 
56" is to the Moon's hourly motion in her orbit juſt found:: fo is the 
number taken out of the fourteenth table, p. xcvi1n, to the ſame 
number corrected; which, being applied, according to its ſign, to the 
Moon's hourly motion in her orbit, will give the true Mau motion 
of the Moon with reſpect to the ecliptic. 

See the example at the * of Probl. XXII. among the Ile pre- 
cepts. 
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PROBLEM. 
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1 ad che Lots — sten in latte by che 
i moo tables of Mayer annexed at the end. ne dg 
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Wich 988 the firſt and ſecond of latitude . out gp Rück | 
bers from the two tables, p. XCIX ; and, if both haye the ſame fi ſign,” 


take the ſum of the two numbers and apply the common ſign to it; 

but if they have different ſigns, take their difference, and apply the 
ſign of the greater to it, To the logiſtic logarithm of the number 
thus found add the logiſtic logarithm of the Moon's hourly motion in 


her orbit; the ſum is the logiſtic logarithm of the true hourly mo- 
tion of the Moon in latitude ; which tends to the north, if the ſign 


was found above to be ; but to the ſouth, if the ſign came out —, 
cepts Yo a 
PROBLEM XXIV. 


The horizontal diameter of the Moon, and her apparent 


0 


1 
vw 


. See the example at the end of Probl. XXIII. 1 the Latin pre- 


altitude or apparent diſtance from the zenith being 0 


given, to and her apparent diameter. 


Enter the Gabe: p. c, with he Moon's horizontal diameter at the 


top of the page, and her apparent altitude on the left ſide, or ap- 
parent diſtance from the zenith on the right ſide; and, making pro- 


portion if neceſſary, take out the augmentation of the diameter; 


which added to the horizontal diameter gives the Moon's apparent | 


diameter, 
EXAMPLE, 


[ 136 
Ex AMI r. 


The Moen's borizontal diameter being 31, 7, and her KEV 
altitude 56*. 43', or apparent diſtance from the zenith 33˙ 17, her 
apparent diameter is required? 

The augmentation of the diameter is 25%ͤ 5, which, added to 31/. 
49% 7, gives the apparent diameter 32“. 17,2, ee 


N. B. Wherever the fign ) occurs in the body of any table, it 
is to be underſtood that there j is a | change of the ak from + to 
—, or from — to. | 
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 ®QUATIO TEMPORIS, 
Exiſtente Apogæo Solis 1 in 8 gradu Cancri, congruens anno poſt C. N. 1 116. 
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EQUATIO TEMPORIS, 
Exiſtente Apogæo Solis in 9 gradu Cancri, congruens anno poſt C. N. 1771. 
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007. 3611. 10f3. 52. 135. 382.21 7. 37115. 33113. 33 1. 12111, 29/14, 20] © 
17. 171. 233. 4801. 27]0. of2. 5 7.5815. 42113. 17] o. 421 1. 46[14. 14] 1 | 
246. 58[]1. 3603. 4401. 406 1. 49 8. 19 15. 4813. © o. 1312. 2114, 7 2 
316. 401. 493. 39. 5416. 21-32 8. 3911. 5312. 42] o. 1712. 18014. of 2 || 
46. 2102. 13. 3302. 716. 211. 15 8. 5918. 58072. 23 o. 4612. 35113. 52] 4 | 
46. 202-1303. 2712. 2016. 210. 57] 9. 19016. 3/12. 3 I. 16112. 47]13- 43 5 
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1004. 2703. 12. 4803. 2305. 490. 36010 57116. 14110. 160 3. 4013. 45/12. 3210 
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2400. 194. E 5. 3303. 4815. 2914. 3414. 56} 4. 7 9. 33/14. 41] 9. 24124 
ö | | | q | | 
2500. 314+ 2. 515+ 3913+ 3515: 5114+ 4/14. 444 3- 35] 9.24/14. 391 N. 7125 | 
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1 LArIru po Gzoorarnca ſive Elevatio Poli. 
| 3 | Different, Ladinds | ES | Different Latitudo 
Locorum Nomina. Meridian, IS. Elev. Poli. Locorum Nomina. Meridian. | 5. Elev. Poli. 
: ED Ave * 15 / 7 1 1 8 
A boa, Alo. Finnic. l. 28. 50 — E 27. 10 Holmia, Stockholm. Suee- 1. 12.26 — [5 9- 21.40 
Alexandria. ÞAFgypti.ſ2. 1. 2 — 31. 11.20 [ngolſtadium. Germ. o. 45. 26 — [48.45.45 | 
| 3 Belg. o. 19. 2 — |52. 22.45 [Kebecum. Aneric. 4. 39. 36 46.55. 
Antwerpia. Belg.ſo. 17. 31 — (51.13.15 [[Lliaa. Aneric. 5. 7.22 +|12. 1. 15 A. 
ae Sentiæ, Aix. Gal. 10. 21 39 — 43.31.35 Lipſia. Cern. ſo. 49. 16 — 1. 22. 34 
] Argentoratum, abe lo 30. 56 BR 48. 34. 35 | | Londinum. to. o. 26 + | GI. 31. 0 5 
[Ariminium, Rimini. Ital. o. 50. 13 — 4. 3.43 Louiſburgum. Americ. 3. 59. 44 + 456. 53. 45 
$Avenio, Avignon. Gal. 10.19. B— 3.57.25 | Lugduvum, Lyoz. Gal. o. 19. 12 — [45.45.51 
Aurelianum, Orleans. Gal. o. 7. 34 — 47. 54. 4 [[Macaum, Macao. Sin. 7. 35. 1 — 22. 12. 44 
Baſilea, Baſel. Helver.lo. 29. 58 — 147. 35- © Madritum. Hiſp.\o. 15. 2+ 40. 25. 
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Bayona, Bayonne. Gal. Jo. 6. 1 ＋ 43. 29. 21 Malta. Africlo. 57. 50 — 35. 54.̃ 
Berolinum, Berlin. Germ. o. 53 44 — 52. 32. 30 Malia, — Gal. 2 21.21 — 43. 17. 45 
Bononia, Bologna. Ital. 0. 45.21 — 144.29. 36 Mediolanum. Tal. o. 3). 2 — 45. 25. © 
Breſtia, Breſt. Gal. o. 18, Oo ＋ 48. 23. o [Monachium, Germ. 45-55 — 48. 9.55 
FiBruxellz. | Belg. 0.17.21 — 50. 51. o a Montpellier, o. 15. 25 — 43. 36. 33 
Þþ dee, ad Galjo. 4. 44. 50. 18 Moſcua. | Rag. 2. 31. 1 55. 45. 20 
[Cairus, Cabiro. 28 5-41 — 30. 2. 30 4 ;Nanetes, Nantes. Gal.o. 6.15 +147. 13. 17 
fiCaletum, Calais. Gal. Jo. 7. 20 — [50.57.31 Narbo, Narbonne. Gal.|o. 11.55 — 43. 11. 13 
Canton. Sinar. 7. 32. 6 — 23. 8. o Neapolis. Ital. o. 56.51 — 40. 50. 45 
Caput bonæ ſpei. Afric i. 13.56 — 133. 55. 15 A.] [Norimberga. Germ. lo. 1 9. 27. 10 
F A * — 11 — 
[Carchagena. Americ. 5. 1.49 ＋ 10. 26. 35 Parifienſe Obſery, Gel. 1 pf Tak 48. 50. 14 
Caſſellæ, Caſel. Germ. o. 37. 52 — 51. 19. 4 Pekinum. Sin. 7. 45. 26 — 39. 55.16 
IJCayenna. Amer. 3. 29. 4+} 4. 56. 10 JPetroburgum. Rae. 2. I. 13 —[59.56, 0 
Conſtantinopolis. 1. 5 5. 30 — Hi. o. © {| Quito. Americ. 5. 11. 44 + o. 13.17 A. 
0 Conceptio, la Conception. 4. 52 54 +136. 42. 5 3A. [Roma. Tal. o. 49. 49 — 41. 53. 54 
Edinborgum. = Scot. o. 12. 25 + 55. 58. 0 *. | tid 6.43 16 — [14. 18. 0 f 
I Florentia. Ĩtal ſo. 44. 4— 43. 46. 30 J[I[ Smyrna.  Afe:(1. 49.15 — 38. 28. 7 
Gades, Cadix. Hip. o. 24. 9 + 36. 31. 7 [Taurinum, Turino. Ital Jo. 30. 36 — [45. 5. 20 
Gedanum, Dantzig. |1. 14. 2H — 54. 22. 0 [Telo martius, Toulon. G. [o. 23. 39 — 43. 7. 24 
i eons. 5 o. 34. 19 — 44. 25, © [Venetiæ. Il. o. 49. 16 — 45. 27. 1 
\Gothoburgum. = O. 45. 31 — 7. 42. 0 [Vienna, Wienn, Germ.[1. 5. 3 11.20 a 
IGottinga. Germ. [o. 39. 32 — 51. 31.54 [[Ulyſſipo, Liſboa. Port. o. 36 34 + 38. 42. 20 
Grenovicenſe Obſervat. [o. o. 0 I;. 28. 39 Upſala. Suec. I. 10. 53— 69.51. 50 
Gryphiſwaldia. Germ. o. 54. 30 — 54 4.25 Uraniburgum. Suec jo. 51. 26 —[55. 54.15 
afuia. Dan. 3 50. 57 565. 40. 45 We Germ. o. 5 0 —.— 49. © 
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8 0 
$403 29: 4.5: 40,70. 0. 
211. 29. 31. 21,0. O. 
"$1. 29. 17. 1,0 0. 
B. 4] ©. o. 1. 61, 30. o. 
5011. 29. 47. 32,119. o. 
er. 29. . 12,5190: 
711. 29. 18. 53,60. o. 
3. 0. 6. 3. 44,60. o. 
9111. 29. 49. 23,40. O. 
TOI. 29. 35. 41e. 0. 
1111. 29. 20. 44, 900. O. 
B. 12 O. 0. 5. 34.00. 0. 
13. 29. 51. 14,70. 0- 
1411 f. 29. 36. 55,8. 0. 
| I5|11. 29. 22. 36, 20. O. 
B. 16 0. 0. 7. 2. 0. 
: - eiiie . 
18011. 29, 38. 46, 80. o. 
1911.29. 24+, 27, 0. 0. 20. 
B. 20 o. O. 9. 16,60. O. 22. 
3. 40 O. 0. 18. 33.20. 0. 44. 0 
B. 60 o. 0.27. 49, 80. 1. 6. © 
. 8 . 0: 37. „1. O 
B. ioc 0. d. 46. 23,0%. 1. 0 
B. 200] o. 1. 32. 46,010. 3. 40. of: 
B. 300] o. 2. 19. 9,0%. 5. of 
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B. 500]- o. 3. 51. 58:00. 9. 0 
B. ooo o. 4. 38. 18, oſo. 11. © 
B. 700] o. 5. 24. 41, Olo. 12. O 
B. Seo o. 6. 11. 4,000. 14. © 
B. gooſ o. 6. 57. 27, oo. 16. 0 
B. 1000| O. 7. 43. 30, oſo. 18. 0 
B. 2000| o. 15. 27. 40, oll. 6. O 
B. 3000] o. 23. 11. 30, oll. 25. O. 05 
B. 4000] I. o. 55. 20, oſz. 13. 0 
B. 5000] 1. 8. 39. 10, o[3. 1. O 
B. 6oco} 1. 16. 22. 0.0[3. 20. 0. 0 
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EH Stylo Ju — 133 Ne , POB 4-4 = ri 8 
1 SE : SE 4 [0 0:8 N. N. N. N 
| Anni 600 9. 3.11. 2,9 123 32. 36 87 | 951 | 918 | 964 
| ©, 500 | 9. 3-57-259 | 1-27.22.36 | 940 | 519 | 469 | 387 
| — 420 | 9. 4:43-48,9 1. 29. 12. 36793 | 87 | 20 | 70g 
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205/90 7: 00-4 <- 10:8. $56 2. 12. 2,30 | 765 | 62 | 878 | 318 
2.13. 52: 


400 | 9.10. 54. 52,9 | 2 
500 | 9.11.41. 15,9 | 2.15.42. 3 471 199 981 64 


— —— „ - 4 
— . = K n _— 7 a — — — et — coo rams ne — — 


13. 14. 1,9 | 2. 19. 22. 36 „ 809 
„14. 0. 24,9 2. 21. 12. 36 | 31903635 | 182 
T4 40-4750 2.23. 2.36 884 471 | 186 | 555 


. 15. 33. 10,9 2. 24. 52.30 | 937 39737 
16. 19. 33,9 | 2. 26. 42. 36 | 590 | 607 | 288 | 300 
17. 556,9 | 2.28. 32.36 | 443 | 175 | 839 673 
17. 52. 19,9 | 3. 0.22.36 | 296 | 743 | 381 | 46 


| 


— 
VO 
8 
©) 
SSSSGH YS SO |oLWLEpL SSS 


18. 38. 42,9 | 3. 2.12.36 | 150 | 311 | 942 | 418 
1460 19. 6. 32, | 3- 3-18.36 | 262 | 252 | 473 | 642 
1480 | 9-19-15. 49,3 | 3- 3-40.30 | 632 | 565 | 983 | 716 
1500 19.25. 59 | 3. 4. 2.36 3 | 879 | 493 | 791 
1520 19. 34. 22,5 3. 4. 24. 36 374193 3 | 866 
1540 19-43-39,1 3. 4:40.39 | 744 | 506 | 514 | 949 
1569 19. 52. 55,7 3. 3. «430 115. 1.820 24 13 
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1680 | 9.10. 57+ 1250 . 
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1700 9. 10. 7. 20, 3 1 
17011 | 2. 2.83. 8 | 3 | 
1703 9. 9 24. 225 1 
1704 195 10. 9. 11,6 4 7-46. 
1708 9. 9. 54. 5234 fl 3 7. 8. 
1706 | 9. 9.40. 33,1 þ-- 3+ 7.49. 10 
1707 9. 9-2 26. 13:9 23. 7. 50. 16 | 890 
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8. 


* 


9 9 8 98898 
| 2 
— 
oY 


Mut. | Declinatio.] Diff. 
7 | . H/ 
40,0 5 
| 3. 17,7 
4759 2 11,4 
41,4 3. 80 
117 4. 852 
5990 2, 5158 
42, 
| 2. 45,1 
1275 2. 38,5 
792% 2. 31, 
43,9 2. * 
73-9 2, 18,7 
4473 . 
e, 2. 120 
440 "Wo x 7 
5 9883 
$5.9 1. 58,6 
mY I, 52,0 
46.5 I, 45,2 
1. 38,5 
49,4 1 
31,7 
42,5 1. 25,0 
+11 I. 18,2 
1774 1. 11,5 
+15] 15 
: 1. 4,7 
45,0 
1% e e079 
49,7 : 
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En 1 

Parallaxis| |  REFRACTIONES ASTRONOMICA, 

SOLIS, | Pro altitudine barometri 28* o' Pariſin, et gradu thermometri Reau- 

In circulo] | muriani 10 ſupra congelat. una cum earumdum variatione pro 10 lin. 

verticali, || altitudinis barometri et 10 gradibus thermometri “. 

Diſt.IParal- Dift.] Refract. | Var. | Var. [| Dift1 Refract. | Var. | Var. I] Dift.] RefraR. | Var. | Var. It. 
BH a | laxis |] a | pro pro | pro I a pro | pro | pro [] a | pro | pro | pro 
vert. | Solis. | vert. bar. 2840/10 lin.] 10 gr. I vertbar.2840/[10 lin. ſ 10 gr. [| vert. bar. 2849'[1o ling1o gr. 

| ther. +10.]barom therm. I ther. +10. barom therm. ther. 10. barom therm. 
89 7 . 7 0 7 77 7 . on F-m 
+ oo |] ©] 0. 0,0| 0,0 | 0,0 || 30 o. 33,1 1,01, 60 | 1. 39,0] 2,9 Ki 
3 | 0,4 I | ©, 1,0] O, O] 0,0 31 | 0. 34,4] 1,0 | 1,5 O1 | 1. 43,2] 3,0 437 
6] og] 2] ©o. 2,0 1 o, 1 32 | 0.35,8] 1,1 | 1,6 || 62 | 1.47,6] 3,1] 49 
063-18 3 .f 350] ol 0,1 1-33 | 0. 37-2] 1,1 | 1,7 631. 52,3 3.2.1 
; 12 | 1,8 4 O. 4,0 O,I 0,2 34 O 38,7 I,2 1,7 | 64 T1, 5772 374 573 
15 2,3 5 e. 5,0 o, 2 o, 2 35 o. 40, 2 1,2 1,8 [ 65 | 2. 2,4] 3,5 5,6 
18 27 6 . 6,1 0, | o, || 36 | o. 41,7 12 | 1,9. | 66 | 2. 8,0 „ 

21 3.1 718. 771i] „2 0,3 370. 43,31 1,3 2,0 67 2. 14,2 4,0 23 

24 | 3.6 |} 8 | ©. 8,11 0,2 | ©,3 38 | 0. 44,9] 1,3 |] 2,0 j| 65 | 2. 20,9] 4,2 6,6 

27 4o |} y]o. 9,2 3,4 39 | ©. 46,5] 1,4 | 2,1 I} 69 2. 28,3] 4,4 | 6,9 

39 | 4,4 || 10 | 0. 10,2] 0,3 | 9,4 || 49 | 9. 48,1] 1,4] 2.2} 70 | 2-363] 4,7 | 7,3 

33 | 4,8 11 | 0. 11,21 $3 o,5 I] 41 o. 49,3] 1,5 | 2,2 71 | 2. 45,1] 5o| 7,7 

36 5,2 12 | 0. 12,3] ©,4 | ©,5 I} 42 [. 51,6 1, 2,3 72 2. $47] 5,34 3,2 

39 | 5s || 13 ] © 13,3] 94 0, 6 ] 43 | ©. 53-4] 1,6 | 2.4 ]| 73 3. 5.5 5-8 | 8,7 

42 5,0 || 14} 0. 14,4] 94] 0,6 44. 55,3 10 | 2, 1 74 | 3-175] 59 | 943 

45 | 6,2 || 15 | 9.154] 925 | 97 || 45 | & 7 2,6 | 75 | 3-310] 6,3 9,9] 

48 6,5 16 |] o. 16, o,c | o,7 1] 46 o. 5, 3] 1,8] 2,7 || 76 | 3. 46,4] 6,8 | 10,6 

51 | 6,8 || 47 | 0. 17,0] .- 0,8 | 471. 1,4 1,9 | 2,3 1] 77.1 4+ 3,8 7-3 11,5 
54 7571 18 [o. 18,7 0,6 | o, 8 [| 48 | 1. 36] 2,0] 2,9 |] 78 | 4. 240] 7,9 | 12,5 
> | 75,4 || 19] 0.198] 9.6 | 09 ]] 49 | 1- 59] 20 | 3,0 || 79 | 4490] 8.6 | 13,7 

bo 7,0 25 | 0. 20,9 0,6 ] ©0,9 58 1 8,2 2,1 | 3,1 80 5 15,6 9,4 | 14,9 

63 7,8 21 O. 22,90 ; 9.7 | 1,0 | 514 I. 10,6 2,2 3,2 31 | L- 49,0 10,4 16,5 

bo | 8,0 22 | 0.23,24 0,7 | 1,0 || 52 1. 13,2 2,3 3,4 | 82 | 6. 29,7]11,6 | 18,c 

69 8,2 23 [O. 24, 0,7 | I» I] 53 I, 15,9] 2,3 375 83 7. 20,3 13,1 21,3 
Mi 72 | $4 |] 24 | $255} o,8 | 1,2 || 54 | 1- 18,7] 2,4 | 3,7 || 84] 8, 24,7] 15,0 | 24,9 

3-3-5 25 | 0. 26,7] 0,8 | 1,2 [55 | 1-21,6] 2,5 | 3,8 85] 9. 48,8] 17,5 | 29,6 

78 | 8,6 26 | 0..28,0 o31 1:4] 56] L 2474] 2,5 1-3-9 86 j11. 41,8 = | 

81 | 8,7 || 27 | 0. 29,2] 09 | 13 ]] 57 | 1. 28,0] 2,0 | 41 87 14. 18,4 

84 | 8,7 |]-28 o. 30,9 09 1,458 | 1-315] 2, | 4-2 88 18. 1,3 

878,829 | 0.31,8] 1,0 1,4. 35, 2,8 43 89 23. 21,4] 

go | 8,8 [| 39 o. 33,1] 10] 1,5 | 60 | 1. 39,0 2,9 | 4,5 I} 92 30. 59,8] 55,0 [129,2 


* Exdem refractiones conveniunt altitudini barometri 395,00 pollicum Anglican. et altitudini 
| | thermometri Fahrenhetiani 55 grad. necnon etiam altitudini barometri 29,60 pollicum Anglican. 
„ et altitudini thermometri Fabrenketiani 50 grad. Variatio autem aſcripta variationi thermometri 
| Reaumuriani 10 grad. convenit variationi thermometri Fahrenhetiani 20 grad, a gradu dato 55 vel 
zo; et variatio aſcripta variationi barometri 10 lin. Pariſin. convenit variationi & pollic. Anglic n. 
à data altitudine 30,90 vel 29,60 pollie- Anglican. 1 | 
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THEORIA GRAVITATIS, | 
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Tabula mediorum motuum Lu N &&, 
In annis Julianis. 
. 80 . 9 by 18 15 — 
Anni Juliani.] Mot. Longit, Þ | Motus Apog. » | Motus retrog. Anni Juliani. 
= . 6-1 " 2 . +. 0 7 7 
e 29.50 8. 19, 10% % „ 
| 2 | 8.18.40; 11 VVV 
: q 4 0.28. 9.10 4. 1.59.31 | 1-27.59. 9 | 3 
FF 5-20: 42+ £7 8.42. 46. 3 2. 19-22. 3. 14 B. 
6:1] 10. 0, . | 6: 24-25-53 3-.0.41-40-4 -5--: 
6 2. 9.29. 7 8. 4. 5.44 5 26. „ 0 8 
3 76. 18. 52.13 9. 14. 45.34 4. 15. 21.12 7 
„ 1 11-14-2553 -4.:30-25:32<-0 5. 4. 44. 6 8 B. 
93. 20. 48.59 O. 6. 11. 56 „„ 
| 20-14-86 #2» 4 1.16.81. 4 P56. . % % 0 
= 14-4: 0. 25-9 2.2731. 37 7 443-15 11 
E n. 2. 8.80 4. 8. 18. 9 7-22. 6. 9 12 B. 
| 43 9. 37-55 5. 18. 57. 59 |} 8. 11. 25.52 13 ny 
| 141.20. 55. 1 6. 29. 37. 508 9. O. 45. 35 LS 
| 15 5. 0. 18. 6 8. 10. 17. 40 9. 28. 18 15 
'B. 16 10. 22.51.46 9.21. 4.12 10. 9. 28.12 16 B. 
3 17 F 2.14.32 11, 1:44. 21 10-28-47-45 4-17 
| 18 +. 01-39: 57 JJ 5 13-7446 18 
* 19 1. 21. 1. 2 1. 23. 8.43 0. 7.27. 27 19 f 
B. 20 4. 13. 24:43 3. 3 . 5 0. 20. 59.15 20 B. 
„„ - $- 27«-409« 8D [---0,. 7.40 30 1. 23. 40.30 40 B. 
B. 60 I. 10. 44. 9 9,11: 40.45 2.20c 20:45 1.69 - 
B. 86 3. 4 18. 52 Ju 4 430 B © 
i B. 100 | 10. 7.53- 35 3:.19- 11-15. [ 4.14.11. 13, 100 B. 
2 8. 15.47. 10 7. 8. 22, 0 8.88. 22. 30 290 B. [1 
B 5.24. 48.43 10. 27. 43.45 4323+ 32. 48 300 B. 
EB. 400 „ $i I25 20: 2. 16. 48. 0 5. 26. 43.0 400 B. þ 
| B. 5 500 3. Q. 27. 55 6. 5. 6. 15 22 10. 50.15 - $OQ | B. | 
B. 600 1 538 9.23. 7.30 2.25. 7.30 60 B. 
B. 700 1125.15. 5 1.14. 43 „„ 20 8. 
B. 80010. 3. 8. 40 „ 1123.30. 60 990% p. 
3. 900 f 8.11. 2. 1 8.22.4115 4. 7-41-15 900 B. 
B. 108 6.18. 85. 59 0. 11. 52. 30 8. 21. 52. 30 1000 FB 
B. 2000 . 7. 51. 40 0. 23.45. © 5.13.45. © | 2000 B. 
B. 3000 | 7. 26. 47. 30 I. 5. 37.30 2. 5. 37. 30 [3000 B. 
DD T I T3. 43. 20” 1. 17. 30. © | 10.27.30. 0 | 4000: B. 
x B. 5000 BY 4. 49. 10 1. 2. 22.30 7 19.22. 30 5000 B. | 
! B. 6000 3.23. 35. 0 e ee 4.11.13. 0 J 6000 B. 
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Epochæ mediorum motuum L x #, 


_— — 


Tempore medio currente ſub meridiano Obſervatorii GRExXoV (CENSIS, 


_ 


Stylo Juliano. Long. med. Þ | Long. Apog. » Longit. 8 
8 . EPS my * _ 2 
Anni ante 600 . 4.24.54 10. 6. 18. 24 O. 13. 6.59 
| om N. 5090 | 8.12.18.29 | 1.25.29. 39 7. 28. 55. 44 
5 ä 400 6. 20. 12. 4 5. 14. 40. 54 3.14. 44. 29 
8 30 ] '4+ 28. 5,39 ] 9+ 3-52- 9. 11. 9.33.14 
By 200 s $4614. 4+ -6 23. 3.24 6. 16. 21. 59 
100 1.13. 52.49 | 4-12. 14. 39 2. 2. 10,44 
| EE | . „ 49.24 3-8-1. 25-54 F -9..87- $929 © 
„ 100 9. 29.39.59 | 11.20.37. 9 | 5. 3-48.14 | 
. 200 8. 7. 33.34 | 3- 9.48.24 [O. 19. 36. 39 
6. 15. 27. 9 ] 6. 28. 59. 39 8. 5. 25544 
4. 23. 20. 44 {| 10. 18. 10. 54 3. 21. 14. 29 
„%% ¶ m, ¶ K Hs: 7. 3.14 
5 I. 9. 7.54 ZH. 26. 33.24 | 6. 22. 51. 59 
11. 17, 1.29 9. 15. 44. 39 2. 8. 40. 44 
9. 24. 55. 4 1. 4.388 9. 24. 29. 29 
8. 2. 48. 39 4.24. 7. 9 5. IO. 18. 14 
F. 140: 43-14 ; 8. 13. 18. 24 o. 26. 6. 59 | 
4. 18. 35.49 | ©. 2. 29. 39 8.'11. 55.44 |} 
2.20. 29.24 3-21. 40.54 23.2. 44. 29 
1. 4. 22. 59 7. 10. 52. 9 | 11-13. 33-14 
11. 12. 16. 34 I. 6. 3. 24 * 6. 29. 21. 38 
0.23. 0. 43 8. 11. 34. 9 „ EO 
& 0-26, 26 11. 15. 24. 24 3. 12. 0. 59 
9.20.10. 9 2. 19. 14. 39 2. 15. 10. 44 
4. 34432 6.33. 4- 54 1. 18. 20. 29 
G. 17. i „ 8. 6. 36. 0 9.3, 14 
ee ee 
3.4. 79.1 3. 43539 10. 27. 49. 44 
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Epochæ mediorum motuum Lu N R, 


Tempore medio currente ſub meridiano Obſervatorii G n2wov fe ss. 


* 
— CC 
. 


" 


| 


* 
1 . 
” 


Stylo Juliano. Long. med. | Long. Apog. 5 1 Longit. 8 
. 2 S 7 7 | + © | 25 "A Þ 8 | 
Anvi poſt 1 600 7. 28. 3.49 6. 8. 25.54 | 10. O. 59. 29 | 
=> "a0 0.18; 38. 27 9.12.16. 9 | 4. 9. TY 
1640 8 4-25. 13. 3 8. 7. 18. 39 
1660 | 9. 6.47.53 [ 319. 86.39 [7 10. 26.444 
1680 1.22. 22. 36 6. 23. 46. 54 6. 13. 38. 29 
100 5 99. 19 9. 47. 37. 9 | 5. 16. 48.13 | 
I701 || 10. 15. 20. 24 17. 8. 26. 59g | 4-27. 28.30 | 
1702 | 2.24.43. 30 0. 18.56.50 [. 8. 8.47 
1703 >. 4. 0-35 | 7-29-37-40 | 3-19.49. 4 
1704 11. 26. 40. 16 [ 3. 10. 23. 12 2. 29. 26. 10 
3705 [. ©. 8-27 4: 21. 3. 2. 10. 6 
17506 38. 15. 26. 265 6. 1.42.52 1. 20. 46 
1707 O. 24. 49.32 7. 12. 22. 43 . I. 
e 1708 | 5.17. 23. 12 8. 23. 9.13 o. 
1709 9. 26. 46. 18 10. 3. 0. 11. 
1710 „ „ #0 11. 14. 28. 56 11. 
1711 6.15. 32.28 0. 25. 8. 40 10. 
1712 1. . 6. 9 1. . 18 4. 
1713 3. 17 89.1% 3.16. 35. 8 9. 
1714 7. 48. 0 4. % 14. 9 8. 
1713 O. 6. 15.25 6. 7:54 49 7. 
1716 4. 28. 49. 5 7.18. 41. 21 7. 
1717 9. 8.12. 11 8. 29. 21.11 0. 
1718 Nr 4.5 TRE A” OED ARON 7 
1719 6. $0: 58. St. 11. 20. 40. 52 9. 
: 1920 10. 19. 8. 2 . „„ 3+ $5: 84 as 
1721 2. 48.35. 7 2. 1 14 4. 
1722 7. 8.18.13 3.22.47. 5 N 
1723 11. 17. 41. 18 5. 3.20.55 3. 
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Epochæ mediorum motuum Lu M &, 
Tempore medio currente ſub meridiano Obſervatorii GRRNOVYIEX S1. 


8 " 
„ 


Stylo Juliano. Long. med. » | Long. Apog. 5 | Longit. & 
$ 4-4 8 0 N 1 $ 6-0 * 
Anni poſt 1724 | 4: 10. 14. 59 6. 7 13.27 $2. 9558 - 
% %%% T œũcd . , 
% % F-92241 09.3659 
1927 „ $: 24.15 10:10. 13-58 4} 04-40; 40 
. 11. 26. 39. 30 | 11. 15. 13. 2 
* 5 VVV 1. % % %% 16, $5: 54-9 
12360 6. 19. 44. © 2% 38-19, 11 10. 6.34.26 
1731 10. 29. 7. 11 2 3. 28. 89. 1 | 9.17. 14.43 1 
I 05782 |. $- 21-40-52. 4 6 9-46: 38-48: 27+ 51-49 
4 , LT IT 8. 8. 32. 6 
| 1734 | 0-10.27. 3 8. 1. 5-14 | 7-19-12.23 
| | 1735 4. 19.0. 8 e 6. 29. 52. 40 
| Ws 1736 9. 12. 23. 48 ie 22 1 36 6. 10. 29. 46 
1737 ,,, $5 4-88 5. 21. 10:4 
1738 6. . 9.69 1 1351,17 3. 1. 58. 20 
| 1739 -1 19-40-33. 4 $245 33 7 4. 12. 30. 37 
| % 3. 3. 6-45 Þ 4+: $17-29 3.23. 7-43 
f 1741 7.12. 29.50 | $5. 15. 57-29 3. 3.48. 0 
1 1742 | 11. 21. 52, 56 6. 46. 37. 20 1 
f 1421-46116 ] 5˙ ; 85 10 1. 25. 8.34 
1744 | $.23. 49. 42 - 06-4 $-43- 1. 545,40 
ll 0 £2547: 10. 28+ 43-2F 6. 16.28.87 
| 1749}: 5- 12. 36-52-40. 0 2+ 83; -+:-3:45-@7- 0. bs 
| 22 9.21. 58.58 | 1.20, 3.13 11. 7. 46. 31 
45 1748 2. 14. 32. 8 3. 0. 49.46 10. 18. 23. 37 
a 1749 þ 0.23. 55-44 4+ 11. 29. 35 9.29. 3-54 
| 1740-53: 34-428. 48-- 5-22. 9.20 J. 9 9.44.11 
j 1751 | 3.12.41.54 | 7. 2.49.16 8. 20. 24.28 
| 1752 8. 5. 15. 35 „ien 8. 4 
| a | 8 i 
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Epochæ mediorum motuum Lv N @, 
Tempore medio currente ſub meridiano Obſervatorii Gxznovicewsrs. 
Stylo Gregoriano. Long. med. » Long. Apog. » | Longit, 8 
1 2 77 8 | 9 7 Bob 8 SEC | 
Fa ren | ep} | =o 
TTT!!! . Dian Robs, 
e 2000 7. 29. 52. 37 CCC 
1640 0. 13.27.22 0. 14. 59.33 8. 7. 50. 45 
„ 27; 2 7 3. 18. 49. 48 7. 11. 0.30 
1680 9. 10. 36. 46 CCC 
„„ 534 9.2 2 37 7 22. 10 
1701 | 5.20.23. 59 11. 7. 3.27 4.28. 3.27 |] 
1702 | 9.29.47. 5 0. 17. 43. 18 4. 8. 43. 44 
1703 | 2. 9. 10. 10 1. 28. 24. 8 3.19. 24 
1704 ; 7. 1. 43. 51 3. 9. 9.40 . 3. O. 
2705-4: 116 x8. 6. 56 4. 19. 49.360 2. 10. 41 
0s 2. 20. 30% -w 6. 0.29.21 1.21.21 
1707 7.29. 53. 7 7. 11. 9.17 Be 
] 1708 0. 22. 26. 47 8.21. 55. 43 0 
1709 5. 1. 49. 53 1 2 11. 
1710 9. 11. 12. 38 11. 13.15.24 11. 
1711 1. 20. 36. 3 0.23. 55. 14 10. 
1712 5. 1% 9 44 2. 4.41.46 9. 
23713 10. 22. 32. 49 „ * 
1714 „ 4. 4.26. 1.27 8. 
1715 i 6, 41 7. 
1716 D. 3.40 „ 9 , HY BS. 
1717 4. 13. 15. 46 8. 28. 7.39 6. 
1718 rinnen 10. 8. 47. 30 5 · 
1719 1. 2. 1.86 11. 19. 27. 20 5. 
1720 27 1. 8, 52 4. 
1721 18. 372 T- TO 373-27 4. 
1722 2. 13.21. 48 311 3. 
1723 6. 22. 44. 53 1 
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Epochæ mediorum motuum Lv &, 


Tempore medio currente ſub meridiano Obſervatorii Gaxnovicensrs, 


R 


e Jul uliano, 


Long, med. » 


Long. Apog. 5 


1 — — ;» 


Longit. & 


8 8 . 


3 rp 


Anni poſt 1924 4. 10. I4+ 59 5. 14. 33> 27 2 2. 45-458 
S 8. 19. 38. 4 7.24. 63. 0 1. 13.16. 12 
F O. 23. 56. 29 
1727 | 5. 3. 24.15 | 10.16. 3 on 6 35, 46 
i 1728 10. 0. 57. 55 11. 26. 59. 30 11. 15. 13. 52 
1729 «4-00-27: . 7-99-20 10. 25. 64. 9 
1730 ou RE SS. $16 10. 6. 34. 26 
1731 10. 29. 7. 11 3. 28. 59. 1 9 17. 14 43: 
1732 880 40. CCC 
17 ͤ 8. 3.57 [ 6. 20. 2523 8. 8. 32. 6 
1734 O. IO. 8 VF 7.19. 12. 23 
2735 4. 19. '- I 9. T1. 45. 4 29. 52. 40 
5 1736 Ng 12. 23. 48 10. 22. 31+ 36 8 1 10. 29. 46 
1737 1. 21.46.64 5 „ 44--26---: 5. 21. 10. 3 
1733 . 1. 959 I, OM 31. 17 5. 1. 30. 20 
1739 10. 10. 33. 4 245 * 4. 12. 30. 37 
1749 3. 3. 6.45 4. 5:17. 39 3-23- 7.43 || 
1741 7. 12. 29. 50 5. I5. 57.29 3. 3.48. 0 
1742 11.21 3 5 6. 26. 37. 20 2. 14. 28. 17 
1743 . 8. 7: 03-49 1-25: 8,34 
1744 8. 23. 49. 42 9. 18. 3- 42 1. 5:45.40 
1745 4. 3. 48-47. 10. 88.43.32 0. 16. 25. 87 
1746 8. 1 I8- £2 9. 11.27. 64 
1747 9. 21. 58. 58 "$5 20% 25 11. 7. 46. 31 
1748 2. 14. 38.88 2: 0 FR 45 10. 18. 23. 37 
1749 | 6.23. 55.44 | 4.11. 29.33 9.29. 3-54 
1780 4 0; 3- 18-49: <1 5-22 -9- 30 9. 9.44.11 
1751 Þ 3-12. 41.54 7. 2. 49. 16 8. 20. 24. 28 
1.752 R$ 32-5 8.13. 35. 48 3 


Epochæ mediorum motuum L v N E, 


Tempore medio currente ſub meridiano Obſervatorii GRENOVICENS18. 


— e -/ ma ä — 8 — 
Stylo Gregoriano. | Long. med.) | Long. Apog. » Longit. 2 
5 | | | 4 N / = _ | | 8 = #2: 0 | N 0 . 
E 7 1600 3. 8. 17. 54 6. 7. 19. 3 10. 1. 31.14 
1 7 29. 52. C 446 41. 6 
1640 . 13. 27. 22 0. 14, 89,33 8. 7. 50. 43 - 
/ HR (EP 7.11. 0.30 
1680 9. 10. 36. 46 6. 24. 40. 3 8. 14. 1015 
5 0 1700 1. O. 54 8 9. 26. 23. 37 | 5. 17.23. 10 
1701 | 6. 20. 23.59 11. 7. 3.27 4.28. 3.27 
1702 9. 29. 47. 5 0. 17. 43. 18 4. 8. 43. 44 
$9509 + 4: J- 10-10 é 3. 19. 24. 1 
1704 4: 9. 1-44-88 . 9. 9-40: - 3. o. 1. 7 
1705 11.11. 6. 360 4. 19,49 30 2. 10. 41. 24 
1706 3 0. 0. 1 N r 1. IT, 48 
1707 7-29. 53. 7 7. 11. 9.11 . 4. 1.58 a 
f 1708 | 0. 22. 26. 47 8.21.55. 43 9. 12, 39. 4 
1709 F. 1.49.53 10. 2.33.33 11. 13. 19.21 
| 17910 "9/77 12-55 4 01:14 138-24 F 
* ÜöOvvJ PIE ie 30. , ea. eee e 4 
CRY 2912-4 6. 13. 9. 4 ĩð $+ 4. 41. 46 „ $9 4 
1713 | 10. 22. 32.49 3.13. 21.36 9. 5.57.18 - 
1714 | 3. 1-55-55 | 4. 26. 1.27 [. 16.37.33 
1715 | 7. 11. 19. © | 6. 6.41.17 7.27. 17. 52 
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23 8. 24. 55.18 ſo. 29. 38. 4 | 14. f. 9 23 | 10. O. 12. 48 [I. 2. 58. 37 | 15. 40. 28 | 
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26 J 10. 4 27 3 ſo. 29. 58. 8 14. 14. 41 26 | 11, 9. 44. 34 I. 3. 18. 40 | 15. 50. 0 | 
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10 | 5.27. 23. 19 l. 4. 58. 50 16. 37. 40 10 | 7. 2. 40. 50 [l. 8. 19. 2818. 12. 59 || 
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221 $610 4 a. r . 0. + 1:36" $. 8 
23 | 4-21 $..56 1 12-46 {| 10-25 | 0.51 + 1.23 7 
24 1 < 32 9. 3 {| 12-11 | 10-23 | 0.48 | 1-18 + 6 
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| Argumentum Jatitudinis J. Argumentum latitudinis II. 
FL. 6 ESE Tv» 1 1 4 7 S. |f 
| — _I+I]+-|+| 

on 4 a 1 — — | 1 
— b | — — — — FY r — — — — 1 
„„ TEE SE TT #3 | 
04 2. 58:2 4 2- $©-.. 0 1-43 1 474 $1 1 20 3 
12. 58,22. 49 ]| 1 | 463] 57 | 1} 9 FF 
+J 2,564 Þ 2: 28 2 453 3 20 28 
neee 3 43 | 30 | 149 27 | 
4 2. 57,7 2. 2, 1.8, | 26 4 931] $51] 19 | 26 þ 
7 2.575 [2269 1-153] 25 || 5 (423. 5s j 1-1 28 3- 
6 | 2. 57,2 | 2. 24, 2 1. 12,5] 24 | 6 | 423 | 3344 | 127 | 24 I 
7 | 2+ 56,9 f 222,3 1. 9,6] 23 JV 
8 2. 56,3 2. 20, 4 1. 6,7] 22 8 473 $.4- + 10 22 
9 2. 36,0 | 2. 18,3 1. 3,9] 21 || y S527 $83 1-955. 4 21 
10 J 2.55,5 2. 16,5 1. 1,0] 20 10 | #2 | $3 | I1»5 j 20 
11 J 2. 54,9 2. 14,5 0. 38,0 19 | | 1 | 42 | 92 | 14 m9 | 
I2 J 2. 54,3 2. 12,40. 55,1] 18 IT | 442 3,2 1,3 j 156 
| 13 2. 53,6 | 2. 10, 3 0. 52,1] 17 JJ... HE EK 
| 14 | 2. 52,9 | 2. 8,2 0.49,1] 16 YE LIT Ll 152 186 
| 15 | 2. 52,1 [. 2. 6,0 O. 46,1 15 -- T5 4,1 | 3,0 Ig... 15 
| 16.1 2. 1,3 | 2. 3,8 0.43,1] 14 | | 16 | 4,1 3.0 | 1,o | 14 
| 17 2. 50, 4 | 2 1,5 0. 40, 1 13 || 17 | 441 | 2,9 | 1,0 | 13 
| 18 | 2.49.5 | 1-592] . 37, 12} 138 | 41 | 29 | og | 12 | 
19 | 2. 48,5 f 1. 36,9 o. 34,0] 11] | 19 4,1 2,6 | 0,8 11 
20 [2.474 [ 1. 54+5| 0. 30, 10 | | 20 4,0 2,7 | 7 | 10 
21 | 2. 46, 4 | 1. 52,1] 0.27,9] 9 21 4:09 | 257-1 047 9 
22 | 2. 45,2 | 1. 49,7 o. 24,8 8 22> s 0 8 
232. 44,0 1. 47,2 0. 21,7 7 23 40 | 2,6 0,87 
24 | 2. 42,8 1. 44,7 o. 18,6 6 24 39 | 2.5 | 05 | 6 
T5. 1 4 $95 Þ +- 42,2] 0-155] 5 25 339 | 224 L Orc 5 
262. 40,2 1. 39,0] o. 12,44 4 26 3,8 4 | 033 4 
27 | 2-38,8 | 1.370] 0. 9,3] 3] 27 | 38 | 2,3 „, | 3 | 
28 | 2. 37,3 | 1- 34,4] o. 6,2 2 || 28 2,8 253 O,L 2 
| 29 2. 35,9 1. 31,8 o. 351 x 29 3,8 2:2 1 :-0z1 I 
1.302. 3423 | 1. 29,10 0. 0,0] o 30 |_3»7_|_21_ |_oo | o | 
| „ „FV | 
S 11 1 8. 1 9 8. 
| TY e ee en ue oe: ene ee e e ee, 


Summa vel differentia haruin æquationum, rout 5 
;ratione medii motus horarii dann, qui eſt 32“. 56%, a 
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na indicant, augenda vel minuenda eft in 
motum horarium Lune in orbita propria. 
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EXHIBENTES 


EQUATIONES APPLICANDAS RECTA ASCENSIONT, 


VEL 
7 DECLINATIONI LOCI ECLIPTICI LUN. A, 
VE L 
STELLE ZODIACALIS LATITUDINEM HABENTIS, 
VT HABEATUR 


VERA RECTA ASCENSIO VEL DECLINATIO; | 
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Ex longitudine et latitudine reperire aſcenſionem rectam. 
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— —ͤ————6 ↄñ — — ——— ::: ate | SO, AM ACT: OP 


o S. cum latitudine Boreali. 


5 Long. + S. cum lat. Auſtrali. : 3 
| 69 3 | 1 * | 3 29 19 
Rs OS i ES 2H 7 
2.23.49 | 1.59.44 | 1. 35. 43 1. 11. 45 47.4923. 54 

2.23.54 1.59.47 | 1. 35. 43 1. 11. 46 47.50 | 23. 54 
2. 23. 67 1. 9.49 1. 35. 46 1.11.46 | 47.50 | 23. 54 
2.23.53 | 1.59.50 | 1.35.46 1.11.45 | 47-49 | 23-53 

| -2.23-5$-] 1. 59. 40 I. 35.44 | 1.11.43 | 47.47 | 23. 52 
2,23-50 | 1.59.40 | 1. 35 41 | 1.11.41 | 47.44 | 23.51. 

2.23. 54 1. 59-42-7 1: 35-27 | 4.11.38] 47-41 | 23: 50 

| 2-23-46 | 1.59.36 | 1-35.32 | 1-11. 34 | 47-38 | 23-48 

| 2-23-35 | 1. 59.29 | 1. 35.25 | 1.11.29 | 47.34 | 23. 46 
2.23.28 | 1.59.20 | 1. 35.171. 11. 22 47.30 | 23. 43 

2.23.12 | 1.59. 9 1.35. 8 | 1.11.14 | 47-25 23. 40 

2.23. 3 | 1- 58-57 | 1. 34.58 | 1.11. 6 | 47.19 | 23.37 

| 2-22.48 | I. 558.43 | I- 34:47 | I-10.57 | 47.13 | 23. 34 
2.22.31 | I. 595.28 | 1. 34. 34 | 1.10.47 | 47. 23. 39 

2. 22. 121. 58. 12 | 1.34.20 | 1.10.36 | 46. 58 | 23.26 
2.21.51 fl. 57-54] 1-34: 5 1. 10. 24 | 46.50 | 23.22 | 
2.21.28 1. 57. 34 | 1-33-48 | 1.10.11 | 46.41 | 23.18 | 
2.21. 3 | 1.57.12 | 1.$3.30 | I. 9.58 | 46. 32 23.13 

2. 20. 36 | 1.56.48 |] 1.33.11 | 1. 9.42 | 46.22 | 23. 8 
2.20. 6 1. 56.23 | 1. 32. 50 | 1. 9.26 | 46. 11 | 23. 2 

2.19. 34 56. 60-1 I. 32.28 | I. 9. 9 | 45-59. 22.56 

| 2-19. © | 1.55.27 | 1.32. 5 1. 8.51 | 45.46 | 22. 50 

| 2. 18. 24 | I. 54+ 57 | 1.31.40 | 1. 8.32 | 45.33 | 22.43 
2.17.40 | 1.54.25 | 1.31.14 | 1. 8.12 | 45.20 | 22.36. 

2. 17. 7 | 1.53.51 | 1.30.40 | 1. 7.451 | 45. 6 | 22.29 

_2. 16.26 | 1.53.16 | 1.30.17 | 1. 7.29 | 44.51 | 22.21 
2.15-42 | 1.52.39 | 1.29.46 | 1. 7. 6 | 44.35 | 22.13 
2, 14.65 T. 32. 0 1.29.14 fl. 6. 42 . 821. 
2. 14. 6 | 1.51.19 | 1. 28. 40 1. 6.16 | 44. 021. 56 
2.1315 ] 1-50-2351 1-28. 5 1. 5-49 | 43-42 | 21. 47 
2.12.21 | 1.49.49 | 1-27-29 | I. 5.21 | 43.24 | 21.37 

mo 8 5 2 I 

| 5 S. cum lat. Bor. 
Long. | 11S, cum lat. Auſt, 


O <UL 


. + 


bY 


= 
” 8 . 


[ 1xxxv } 


eee ee dt eee. ee ee Ee en Ee ee ee eee eee lee eee De ee ES —— — — — — 
a 


* 


Ex longitudine et latitudine reperire aſeenſionem rectam. 
U 00S. cum latitudine Auſtrali. 9 
Long. 0 6 S. cum lat. Boreali, | 
. . eee ere 
Pe: O 0 0 o . 1 
AIC TIT TIT I EL I 
O 4 # #8 0 + # 1. 1 " % Ts. 4 0 | 
puma goa DEE pet r — r — 
9 | 23-54 | 47-49 | 1-11.45 | 1-35-43 | 1.59.44 | 2.23.49 | 30 
| 71 | 23:53 | 47-48 | 1-11.43 | 1-35-40 | 1.59.39 | 2.23.42 | 29 | 
| 2 | 83:52 ]-47-40 | 1-11.40 | 1. 35. 361. 59.33 | 2-23:24 | 28 
3 | 23-51] 47-43 | 1-11.36 | 1.35.30 | 1.59.26 | 2.23.24 | 27 
4 | 23:50 | 47-39 | 1-11.31 j 1. 35-23 || 1.59.17 | 2.23.12] 26 
_5 1-23-49 | 47-35 | 1-11.26 | 1.35.15 | I. 59. 6 | 2.22.58 | 25 
5 ] 23-47 j| 47-31] 1-11.20 | 1. 35. 6 f. 38.34 2.22.43 | 24 
7 | 23:45] 47-27 | 1-L1.13 | 1. 34-56 | 1. 58:40 | 2.22.26 | 23 
- 23:43 | 47-23 | 1-11. 5 | I: 34-45 | 1. 58.25 | 2.22. 7 | 22 
1 23. 40 | 47. 18 1. 10. 30 f 1. 34. 321. 38. 8 | 2.21. 46 21 
10 | 23-37 | 47-12,| 1-10.45 1. 34.18 | 1.57.50 | 2.21.23 | 20 
1 23. 341 4, | 8-10-34 | 1: 4- 3 1-1-$7-30 | 4-20.58 | 19 
i2 | 23.30 | 46.57 | 1.10.22 | 1. 33-47 | 1.57. 9 | 2.20.31 | 18 
13 | 23.26 | 46.49 | 1.10. 9 1. 33-29 1. 56.46 | 2.20. 317 
14 | 23+ 324-4040 4-1-:-9- , 19. 33;] 46 
1 | 23-18 | 45.34 | 1. 9.42 | 1-32.50 | 1. 35. 56 2.19. 1 | - 15 
16 | 23.13 | 46.21 | 1. 9.27 | 1.32.29 | 1.55.28 | 2.18.27 14 
17 | 23. 8 | 46.10 | 1. 9.11 | 1.32. 6 | 1.54. 59 | 2.17.51 13 
18 27» 2 45.59 | 1. 8.53 | 1.31.42 | I. 54. 292. 17. 14 12 
19 | 22.56 | 45-47 f. 8. 341. 31. 171. 83.57 1.16.33 11 
20 | 22.50 | 45.34 [I. 8.14 I. 30. 50 1. 53-23 | 2.15.54 | 10 
21 | 22-43 |-45-23 | 1-: 7-53 16. þ 1-52. 47 þ 2-15-81 :9 i 
22 | 22.36 | 45. 7 | 1. 7. 31 1.29.53 | 1.52.10 | 2.14.26 | 8 
23 | 22.29 | 44-52 | 1. 7. 9 | 1.29.23 | 1.51.31 | 2.13.39 | 7 
24 | 22.22 | 44-37 | 1. 6.46 | 1.28.51 | 1.50.51 | 2.12.50 65 
25 22.14 | 44.21 | I. 6.22 | 1.29.18 | 1.50. 9 | 2.11. 58 2-- 
26 | 22. 6 | 44+ 4 | 1. 5-57 | 1-27-44 | 1-49-25 | 2:11. 4 4 
27 | 21.37 | 43-47 | 1. 5-30 | 1.27. 8 | 1.48.40 | 2.10. 8 3 
28 | 21.48 | 43-29 | 1. 5. 2 | 1.26.31 | 1.47.50 | 2. 9.10 | 2 
29 | 21.39 | 43-10 | 1. 4.33 1. 25.521. 47. 4 | 2+ 8-11 £2 
30 21.29 | 42.50 | 1. 4. 3 | 1.25.11 | 1.49.13 | 2. 7.10 0 
* = 3 1.04 * 
5 S. cum lat. Auſt, 
11 S. cum lat. Bor. 
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Ex longitudine et latitudine reperire aſcenſionem rectam. 


ii Ae lafitudine Boreali. | 5 
LO: 78. cum lat. Auſtrali. de Eo 
"—_ 0 © — +; _—_ 8 
6— 5 4 —:.:. noe: Rs. O09ET PONG 
3 MS: {4 „ 1 | 3 Hl / fl 1 0 | 
2.12.21 1. 49. 49 1.2. 291. $5.21 | 43.24 | 21.37 30 | 
11.25 1.49. 1 | 1.26.50 | I. 4:52 | 43: 5 | 21-27 | 29 | 
$6.27 4811 E610} 4 22} 42:45 | 21-17 | 28 4 
9.26 | 1.47.20 | 1.25.29 | 1- 3-51 | 42.24 | 21. 6 | 27 | 
8. 22 1.46.27 | 1.24.46 J 1- 3-18 | 42. 2 | 20.55 | 26 | 
. 7.16 | 1.45.32 | 1.24. 2 | 1- 2-44 | 41.39 | 20.45 | 25 
„8. 8. % 1-243. 61] 4:2. 9 $1+35 | 80.32} 74 
„4. 3 T-43- 5 1. 12. 28 1. 1-33 | 40-g0 1 20,20 23 
3.43 1.42. 33;| 1.21.38 | 1. 0.55 | 40.25 | 20. 7 | 22 
. 2.26 | 1.41.29 | 1.20.46 | 1. 0.10 | 39.59 | 19.54 | 21 
1 | 1.40.23 | 1.19. 53 [O. 59. 36 39-33 | 19-41 20-- 
59.45 1-39.15 | 1.18. 58 | 0.58.55 | 39. 6 | 19.27 | 19 
. 58.20 | 1.38. 4 | 1.18. 1 | 0. 58. 12 | 38.38 | 19.13 18 
„56. 33 1. 36. 31 1. 17. 20. 57. 18] 38. 818. 58 17 
55. 231. 35.361. 16. 20. 36. 43 37. 3718.43 16 
23.501. 34.18 | 1.15. o | 0-55-56 1-37. 5 | 18-27 | 13 
52.14 | 1. 32. 581. 13. 36 | 0.55. 8 | 36.32 | 18.11 | 14 
50. 35 | 1.31.36 | 1.12.50 | 0. 54-18 | 35.59 | 17.55 | 13 
48. 54 1. 30. 11 1. 11. 42] 0.53-27 | 35. 25 17.38 12 
47-10 | 1.28.44 | 1. 10. 32 | 0. 52.35 | 34-50 | 17.20 11 
245-23 1.27.15 1. 9.21 | 0-51-41 | 34.15 | 17-2 | 10 
1.43.33 1-25.43 | 1. 8. 8 | 0.50.46 | 33.39 | 16.43 | 9 
. 41-40 | 1.24. 9 | 1. 6.53 | 0.49-50 | 33. 2 | 16.24 3 
39.44 | 1.22.32 | 1. 5.36 | 0.48. 3232. 24 16. 5 75 
37-45 | 1.20.53 | 1. 4-17 [O. 47. 5331. 4415. 46 6 
35-43 | 1. 19. 12 | 1. 2.56 | 0.40.53 | 31. 3 | 15.26 502 
„33.38 1. 1. 29 l. 1.33 1.0. 46- 35130. 2115. 5 4 
31.30 | 1.15:43 | 1. o. 80. 44. 4829. 3914.44 3 || 
29:20 |. 1.13.55 | 0.58.42 10-43. 43 | 28: 50 j 14:23 2 
, TE TTY I 
24-51 | 1: 10-111 0:55:44 $0-41-20 1 237-29 1 13; 39 O 
AE ä 
Ine 3 45S. cum lat. Bor. 
Long. 85 S. cum lat. Auſt 
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Ex longitudine et latitudine reperire aſcenſionem reQam. 


_ 


Long. 7 


18. cum latitudine Auſtrali. 
27 S. cum lat. Boreali. 
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cum lat. Auſt. 
cum lat. Bor. 
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3 
„ 
4. 31. 
. 1 
SO +1 
2.27 1. 
1.5 1. 
1. 181. 
r 
59-25 f. 
38.453 1. 
2 3] 1+ 
37.111. 
56. 37 | 1- 
65.62 1 
F 
54+. 19 [ I. 
53-31] 1- 
52.41 | 1+ 
51.50 | I. 
. 
50. 31. 
49. 381. 
48.121. 
47-15 | 1+ 
46.16 1. 
4 16 1; 
44: 15 1:0. 
43-13 1. 0. 
42: 9 0. 
0 
39.58 [O. 
3 
48. 
10 8. 
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Ex longitudine et latitudine reperire aſcenſione 
2 8. cum dige Boreali, 
5 Long, 118 8. cum lat. Auſtrali. 
118 Oo 4* | 3-14 8. 1 *ay | 
2 3 7 55 1 * he 1 | 0 4 
— A — — 
OD 24-51 | I. 10. 11 | 55+ 44 41.30 27.29 13. 39 2380 
1 2. . 16% Lia 40. 22 26. 43 13.16 29 1 
2 20. 11 1. 6.19 | 52. 39 | 39-12 | 25. 57 | 12-53 | 28 1 
S . 19 51. 438. x 28.110 12. 30 1 
4 | 1.15.20 I. 2.17 | 49.27 36. 49 ne 26 
8 E.. 12. 50 [f. o. 1347. 48 33.35 23. 33 11.42 23 
6 | 1-10.18 [.. 7 20 | 22.43 T1. 17247 
7 |: 7.430. 35. 59 | 44-26 | 33. 4 21.2 10. g& |. 23 
. . 50. 93:49 | 42:42 | 31.47 1 10. 26 22 
9 1. 2.26 | 0.51. 37 | 40. 57 30. 29 29. 9 10. 0 21 
10 [o. 59: 44 | ©. 49. 22 _39-10 | 29. 9 W 1 $34 i} 30 f 
11 | ©. 56. 59 | ©: 47. 6 | 37.22 | 27.48 18. 24 9.8 19 
12 0. 54. 12 0. 44. 4835.33 | 26.26 I7. 30 8.41 | 18 : 
13 [. 51. 240. 42. 29 35*42- 25. 4 16. 33 8. 14 17 
14 | 0.48.34 | 0.40. 8 274591 23-41 :;1 18:40. 1 7-47 16 
15 | 0: 45-42. _©Q: 37:45 | 29. 57 T7 :1 14:46. | 77-19] 16 F 
16 10.42.48 | 0.35.21 28. 3 | 20. 52 13-45 | 6.51]. 147 
17 | 0-39-52 | 0.32.56 | 26. 8 19.26 | 12.51 6.23 13 
IS | 0.36.55 ©. 30. 29 | 24.12 17-59 | 11. 54 5. 54 12 
19 1 0.33.56 o. 28. 1 22.14 | 16.232 10.56 | 5.25 11 
__20 2.30. 550. 25. 32 20. Le. 4. 56 10 
„ 9. 37. 53 [ 0-23. 2 | 18. 16 13.35 1.898 4. 7 
22 [O. 24. 50 | 0.20.31 [ 16. 16 12. 6 8. © 3.48 8 
23 | 0-21.46 | o. 17. 59 | 14.16 | 10. 36 1 7 
24 0.18.41 | o. I5.26 | 12. 13 9-0 . | -$-$0 4-6 7; 
25 | 0-15.36 | 0.12.53 10. 13 E 29-1 :::5 5:4 
80 10.12.50 . 70. 1 $77” HW his” Ef 2s 1.68 4:1 
272 . 9. 23 0. 7.45 6. 9 4. 34 1 1. 30 -2 
38 . 6.16 0. 5. 10 [ 4. 6 3 „„ 2 
29 8. 2.35 2+---9 OS bs O. 30 1 * 
ee dd. s 0. 8 O. O N. 9 9 
= 5 e he 2 "WS 
5 | — 
S. cum lat. Bor. 
Long 11 S. cum lat. Auſt. 
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Ex longitudine et latitudine reperire aſcenſionem rectam. 


1 11 F. com Tahadine Auftrall. e 
| LNG: F JJ DOR . : = 
b eee, eee ee 2 
1 20 z® 45 | = 69 
0 "I / ws. / It NPR, 1 1 Sg 42x 2 
| 0 "T.19-29 ©]. «0-45 . 44 |.3+ 13-45 $0: 
1146.6 talc 3 Fat / 4131 H-2979} 9 3 
113-431 25-17 1 37-43 30. 0 fr. 2: 10 7-74. %% W 
3 | 14. 20: | 24-31 -| . | 7 I 
4 | 11.56 | 23.44 | 35-23 | 46.54 | 0.58.18 | r. 9.35 | 20 | 
5 | 11 32 | 22.56 | 34.11 | 45.19 0. 36. 20 fl. 7.14 25 
F [22-88 143-43 1 0: 34- 20-|. . 
| 7 | 10.43 | 21-18 | 31.44 | 42. 5 | 0.52.18 . 23. 40 þ- 23 | 
| 8 | 10.18 | 20.28 | 39.29 | 40.26 | 0.50.14 | 0.59.58 | 22 | 
9 | 9-52 | 19-37 | 29-13 | 38.45 | 0.48. 9 | 0.57.25 | 21 |} 
io | 9.26 | 18.45 | 27.57 | 37. 3 0. 46. 2 | 0.54.50 | 20 
It | 9. o | 17.53 | 26.40 | 35.20 | 0.43: 54 | 0-52.23 | 19 
12 8.33 | 17. o | 25.22 | 33-36 | 0.41.44 | 0.49.48 | 18 
13 | 8. 6 | 16. 7 | 24. 3 | 31-51 | 0-39-33 | 0-47-11} 17 
| 14 7.39 | 15.13 | 22.42 | 30. 4 | 0.37-21 | 0.44.33 | 16 
Fl. 15 | 7.12. | 14.19 | 21.20 28.16 | 0.33. 7 | 0-41-54 | 15 | 
ll 16 6.45 J] 13. 24 | 19.58 26.27 [O. 32. 520. 39. 13 e 
17 | 6.19 12.29 | 18-35 24. 38 0. 30. 360. 36. 31[ 13 J 
18 5.49 11.33 17. 12 22. 48 [. 28. 19 0. 33.47 £2 | 
19 3. 24 | 10-37 | 15.48 | 20:57 0. 26. 1. 31. 2. 11 l 
20 4.52 | 9.40 | 14.24 19. 5. 0.23.4 e . 
* 423 8.43 | 12.59 7. 12 0.21.22 | 0.25.29 | g i 
22 -4.44: 7.40 11.33 15-49 6. 19. 2 | 0, 24. 1 
23 3-25 by a8 10. 7 13.235 9. 16. 40 O. 9. 3 „ 
4 1.5.30 6. 41 1131 10-44-18 [6 „. „ 4 
25 $4.27 4 [ 7-15 . eee 
i 3. 54 5. 48 7.41 o. 9. 34 | 0. 1h 24 4 | 
. 2. 56 4.21 3. 46 o. . 0 4 4: 
$3 +30 1 2.54 3.51 | 0. 4-48 O. 543 > 
Rr i. 50... 1.-:0...3.3644:0..-4:52 I 
$a -4::-0.:0 0.0 ©..-0 O-. ©. [e. o. © 0} © 
1 3 1:4 6k: 0 
_ AL. | 
#38. cum lat. Auſt, 1 * i 
Lag K S. cum lat. Bor. ; 
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1 853591195 rinoiisnji22b msnof251109 Dnigovol, , | 
|  Tnvenire correctionem declinationis ecliptice. 
1 | | 51010 136} 2 by, 1G 4 el: 040 4 115323 Ig 185 "he 501955 8 ＋ 
Numeros ex tabula excerptos ſubtree ex latitudine. 
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0 4 8 ＋ 
[ | 2 E py ps ei 2, Wag "2 * Wi | ” | —— * 
* '® | Mes W OS I 5 3 2 WAS | POW = 58 If r 3 N ! 
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14. 21 err 2228. 54 


N. *. 9 . * r 3 jt $i >; %$eCUKTIES 28 Oper Ez = 5 — . Sa or wen HELIY © MOUSE. * — 
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culi rn $=e = — 4 2 e fan nempe ut antea in b —FY 


— 


[ " 


Pro hind angulo , bse pro nova aut ficta alk 0 ine polt ad datum 
[ tempus inveſtigetur Nonagefimus Ecliptice ipſiuſque altitudo, quæ ſit 
f s; deinde fiat (x — n ſin cofy=C, & (1 — 1 ſin gf) fin 
„ = D. Jam ſi ſtatuatur latitado lunæ viſa = C3 vera = a; diſtan- 
im longitudinis lunæ a Nonageſimo invento viſa = B, vera autem = 6; 
| : parallaxis latitudinis = x; parallaxis longitudinis = =; tune ex üſdem 
1 : formulis, quas pro parallaxi declinationis & aſcenſionis rectæ modo exhi- 
bui, computari poterunt x & y; tribuendo nimirum literis, C, D, a, 
8, a, b, x & y valores hic indicatos. In calculo autem Eclipſium, aut 
quando hinæ latitudo exigua ſatis fuerit, formulis ſequentibus, que dic- 
tis multo ſunt ſimpliciores, uti conveniet; inque his ſigna Iuperiors pro 


; latitudine boreali, inferiora ** e valent. 


r 


* ) Datis latituding & A . erit 


I 


rc Dina cof þ, 
# „ fin g. | 
1  inventis x & y, habebitur latitude vera a a = „ 

| at longitudo vera proveniet ſubtrahendo y a longitudine vita, fi luna 
reſpectu e fuerit orientalis, addendo autem in n caſu c con- 


trar io. 


| — = A - 1.) Datis 


= Datis latitudine & — veris, * 
2 re 1 


„Df err P D iin 5 c, ? | FI 
latitudo viſa «=4a Fx; _ bag: Es roar oo rn egg 


longitudo viſa obtinetur ende p 55 * it bing "4 | verain, PIR 7 f 


luna a Nonageſimo ortum ö Verſu a n Le * ſubtra- 
trahendo. 1 


＋ - d 4 % oy ws 4 4 ” 4 . 4 N I * — , * 5 e 7 5 F 
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Garti in labs formulis ſuppe bonĩtut ada ; vel 4 . 
muthum, elongationem a meridiano aut diſtantiam a Nonageſimo me- 
titur, recto minor; quapropter fi is in caſu ſpeciali rectum ſuperara 


deprehendatur, termini formularum wah in CONS b mr GE 2 5 
occurrit, ſigno contrario afnci debent. 
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TN No. 41 er he ATA fiir the Monthi lof 
Globe, Nene and December 1731 is contained A pro- 
Pofdt of u mie echo Tor ding dhe Longitude" at Ea Within a degtee 


F be Jeagües, by Dr. Bilmund 'Hulley,"ARtr. Reg © Vice-Preſident 
of the Royal Society; with an' account of the progrefs'he” hath made 


Jeries of 


« therein by a continue te obſervations of the con, 


4 taken by n at che Royal Obſervatory at Greenwich %R Rif 


K Sek fl 8 17 Ys” T DL A 10 
hy ” Ae oving NR ad Set from hes ad p aper. 1 = 
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Dr. Haley firſt refers to an appendix added by Mme to an \ edit | dint | 


* — — years before, in which among others 


are the following obſervations; that & the advantages of the art of find- 
356 dhe longitude at ſea art too evident to need anyr arguments to 
prove them and having by his on e erience found the impracti- 


cability of all other methods propoſed for that purpoſe, but that de- 


<«-ywed from a 


perfect knowledge of the maonꝰ's motion, he was ambi- 


A tious if poſſible to overcome-the idifficulties-that, attend the diſcovery 
* thereof, And firſt he had found it needed only a little practice to 


ebe able to manage a ſive or fix foot teleſcope capable of ſhewing the 
80 appulſes or occultations of the axed ſtars. by the moon, on, ſhip-board 
in moderate weather, eſpecially in the firſt; and laſt quarter of the 


* moon's age, when her weaker. light does not ſo much, efface that of the 
_ « ſtars; whereas the eclipſes of the ſatellites of Jupiter, how prgper ſoever 


« for geographical purpoſes, were abſolutely unfit at ſea, as requiring tele- 
* ſcopes of greater length gags can Wal, be. IIS | in.the hes * 
ve, tion of a ſhip 1 in the Ocean. N 10 iD 


« Now the motion of the moon being ſo ſwift as to afford us ſcarce 
* ever leſs than two minutes for each degree of longitude, and ſometimes 
« two and a half, it is evident that were we able perfectiy to predict the 


© true time of che appulle or occultation of a fixed ſtar, in any known 


3 8 _« * Meridiany 


Ft cv ] | 


. nietifian, we might, by comparing 8 the time je on L 


« board a ſhip at ſea, conclude fafely how much the ſhip is to. the caſt- 
«ward or weſtward of the meridian: bf our calculus,” 


add „that the beſt hy then extant [us. in 719] wet 
l ECL for this; purpoſe ; 5 1 but that, the errars of the 6 tabl \o 
o pretty gear the Mops gui Sr ped 996 1B years. an 
ec 16 "days, or 223 lunations, thertables, might; be correct Lied — 
e from obſervations made at Gs — nce of time in an a tecedent Ber 
_ < riod, provided ſuch. were made. —80 far is e from the 28 


dix bove ment BA 
"al 3 ioned. ag. * 12 0 þ 4 60 2 21 12 N 115 1 i 0 11218! 4 45 


Dr. Halley. then 8 and takes notice that the edition which 5 


her majeſty uw Anne was gracioully pleaſed to beſtow pon the 


. public of the gteater and more valuable Part of Mr. Flamſtend's | 


# ®; £4 © 


obſervations, had. enabled the great Sir auc Neroron to form his cur 
theory of the moon, ho had Ipared no part of that Agadity and in in 
duſtry ſo peculiar to himſelf, in ſettling the epoches- and other elements 


of the lunar aſtronomy ; but that ſtill, for want of a more continued 


and uninterrupted ſeries of obſervations of the moon than thoſe; of Mr. 


Flamſtead's were, the difference of Sit Tſuac's theoey-from che ese 
Wo ſontienes amount to at teat 1e rr n * _ . 


$34 it. "3 


That on Mr. Fim ſeal 8 ene be + tie beginning of che year 
1720, his majeſty king George I. was gracioully pleaſed to beſtow upon 


him the agreeable poſt of his 4/ronomical Obſerver, exprefely com- 


manding him to apply bimſelf with the utmoſt care n diligence to the 
« reftifying the tables of the motions of the heavens, and and tbe places of the 
fixed ſtars, in order to find out the ſo much defired Ibngitude at fea, for 
i the per feftii the art of navigation. Theſe were the words of his com- 


- miſſion, as they had bool * * Flamſtead's, and have . ue of 


their ſucceſſors. 


Dr. Halley goes on, and relates that fince his 1 to the 


Obſervatory, he had been able to obſerve, without either any aſſiſtance 
| = 


„ 
os. 
* * 


1 25 


; 5 


or interruption, the right aſcenſion of the moon at her tranſit over the 

meridian near fifteen hundred times during one whole period of the 

moon's apogee, which i is performed: in ſome what leſs than nine years. 125 
IN _ 

That having found the errors of the tables recur with: great . 

rity at the end of the 


eriod of 18 years and 11 days, and even of Lan 
periqtt ddubledt be d \nechetgad besd to © vamine what 
might ariſe ftom t | 


time there are performed ve very nearly _ hundred . ene lunations, 
or returns of the moon to the ſun; but the return of the ſun to the 


apogee in that time differing above four times as much from an exact 


revolution as in the rape of 18 years, a like agreement was not to be 
expected | revue floor aortic teni] 


Nr ariſe from t the ſmall un — | ut I — attends dnl 
obſervation) but moſt — this difference was wholly inſenſible; 
ſo that by the help of what he Had obſetved in 172 2, he preſumed he 
was able to compute the true place of the moon with certainty within 
ide cotmpaſs of two minutes of her motion during che year 2737, and. 
ſo for the future. This is the exactnefs requiſite to determine the lon- 


gitude at ſea to twenty leagues under e Le and to leſs than fit 
e ee en eme & ür vrt . ney 12197" 


Dr. Halley Mink ite Yael | Ki remains W to kWhnldlr 
ao" what manner obſervations of the moon may be made at ſea with the 
ame degree of exactneſs; but ſince our werthy Vice-Preſident John 
Hadley, Eſq; (to whom we are highly obliged for his having perfected 
and brought into common uſe the refle/#ing teleſcope) has been pleaſed: 
to communicate his moſt ingenious invention of an inſtrument for 
taking the angles with great certainty by reflection (vide Tranſact. No. 
420) it is more than probable that the ſame may be applied to taking 
angles at ſea with. the deſired accuracy. —80 far Dr. g. 


No. III 
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81 R, bet 782 Camerin, be. 1776. 

5 rn 1:4 „ HO Hine 
11 AD Fl 3 km cit diction ee 17 yer. 
together andthe theory and tables of the moon's motion and 
other papers relating to the method of finding the lomgitiide dt ſew, 
which had been laid before the Lords Commiſſioners of an ee 
by Mr. Fur More, of the univerſity of eee | 31446 4 

5191386 acl anti EFT 
10 Fos 20 their Lordſhips c ommands 1 3 LD 3 
and carefully compared ſeveral obſervations that have been made 
(during fl the laſt five years) 4 at the Royal Obſervatory at Greenwich, with 
the, plates of the moon computed by the ſaid tables: in more than 
2.30 compariſons which I have already made, I did not find any differ- 
ence ſo great as 12 bet: veen the obſerved: longitude of the moon and 
that which I computed by the tables; and although the greateſt differ- 
_ ence, which occurred is, in fact, but a ſmall quantity, yet as it ought 
to be conſidered as arifing, partly: from the error of the obſervations and 
partly from the error of the tables, it ſeems probable, that during this 
interval of time the tables gracally: han 'the- moon's place true within 
one minute of a degtes. \ ANT 5 


A more general compariſon may perhaps diſcover larger errors; but 
thoſe which I have hitherto met with being ſo ſmall that even the 
biggeſt could occaſion an error of but little more than halt a degree in 
longitude, it may be hoped that the tables of the moon's motions are 

ce | exact 


5 N whether: obleratons Joc 


Jonx IgprrsoN,. 


ex 1 


exact enough for the purpoſe of finding at ſea the longitude of a ſhip, 


provided that the obſervations that are neceſſary to be made on ſhip- 


board can be taken with ſufficient een. . 


* 


The method of figging the longity gipde of » hip at ſea, by the moon 
hath often been propbſe „but the i che unar tables have H- 


therto —— — have 
attempted to put it into practice; but thoſe defects being now in great 
meaſure removed, it may well deſerve the attention of my Lords Com- 


miſſioners of the Admiralty (as alſo of the Board of Longitude) to con- 
ſider what other obſtacles yet remain, and what trials and om 


may be proper. to be made on ey en 


1 . 
i 4 £ . . - Se, 5h w £4 4 $7 af 8 — K 14 
14 1 9 + . * 5 7 4 7 #3 . % ha = 1 H Fi > * E 9 3 1 | Os 2 * 
I 5 > 3 £ Lk PL 3 8 9 8 „ r 4 a & #f 7 $ . Ks ws a ©  $ SE 
24 1 " "= * 4 > aff; . 3 1 ö 4 c * a 
6 4 & 
7 1 | 7 , ' 
. 
Ge : y 3 w re” 
N N - * rr SIN MN / MES Vt FI 3 713 CE 4-3 114197 — F 
P{TECTELIC] 189 91 28 221 . Lf 4441 7 11410 
1 by x * 3 3 414 *. 6 4 . 14. be %; ww 144. 4 oy i *. A s 4 * * * 2 „ ; 8 % 
q - 
6 5 s o ; * 
* v9 0 — 1 8 N 1 a 4 * f ” _ 4 * 
Re m__ rere 4 2477 yt +3 A4 40 5 8 "th 1 17. + j NN * 2 4 i 1 * Tz { 1 1 91 
© 3 : | * 1 F | 4 i . , * £ 1 £ p> 3% * v — ? 1 Xx x # 1 ey r | 4. 4 1 by F # > 1 ; 9 4. 44 Ye” ES, & od # nf So | 
* * 0 — * X. — 1 I 4 * f E 
o 4 p N 3 1 E 8 X 4 * ' : * a a 
: ; _ —; + N N 7 wu * * 8 « * * # . A . Erne p CY"Y ”»# T7... 
FOOT 79 18.7 Deren a 0 8 IEFLI3%* *F {EF Af; Fat «#7: S7429: hy] & 
OY . ] i 141 r n & F. SA 4 « — 5.4 
Sat # A f 1 6 5 4 


2 ar "me © Obedi ent humble Strut, 


4 | 0 rere 24 4 1 4 25% +4 7 38 © SD + 0 1 fy 7 3 k 1 4 7 * 2 14448 1 4 "4 4 "Y 4. 8 
. 4 Jil N 14 * 118 i 11 „114 341. 


q 
EN : 
* 4 . * 3 : = F # 4 1 1 3 7.2 


V. 6 * $1 ' { ' 2 1 j » | 12 


JAMES. BRADLEY. 


. 2 
% . g , 5 | 
T3: gt Ws 7 ip r Je 73 230 5 


| No. IV. 


* Sein d on VII 918 1 ef cine 1200 he 2 203 1b bak; 9014 
i de ey c 09216) 2d nag bio 


7 by 1 x4 


821218 43 6 igabi inn) : 678; 15 1 gail 
an , 1908. rae e 7 De. 2 ADLEY, | . 
bell. . n ene e ntl 


LOOT Ot) 1130. 245 27 5 wy 3112 1509 8 . OJQI N u 4 OJ N ne 
8 10 1 R. 71 dannen At n 14. ee, 
il 29 LITE {13 n Anse | JOY C41.3h.+1% 10 19030 18H W 1901 


AV ING: bee aneh any report relating to the obſer 
1 1 Vations that were taken at ſea by Captain Campbell in the year 2 
1757, which you tranſmitted to me by order of the Lords of tile Ad- 
miralty, I think it neceſſary to acquaint you, that; upon examining 
thoſe obſervations, I perceived that they were not in all reſpects ac- 
companied with ſuch circumſtances as are requiſite for forming a right 
judgment of the accuracy and certainty with which obſervations pro- 
per for finding the longitude at ſea by the moon can in fact be taken, 
for which reaſon I delayed giving my opinion upon this point till 1 
could have an opportunity of comparing a greater variety of obſervations, | 
made at different times, and with different inſtruments : ſuch an op- 
portunity having lately been given me by Capt. Campbell, who has fa- 
voured me with a copy of ſeveral obſervations that were made by him 
in 1758 and 1759, I now beg leave to lay before their Lordſhips the 
reſult of the compariſons. which J have made. 


| But before I proceed farther it may be proper to take notice, that, 
fiace the time when I gave their Lordſhips an account of the near agrec- 
ment of Mr. Profeſſor Mayer's lunar tables with the obſervations that 
had been then made at the Royal Obſervatory, I have compared feveral 
others, which concurred: to prove that the difference between the ob- 
ferved and computed places no where amounted: to-more than about one 


minute and an half; and I find that the difference (ſmall-as-it is), may. 
yer 


yet be diminiſhed by making alterations in ſome of the equations, whoſe 

true quantity could not be determined without proper obſervations: 
after making the needful correctiuns it / appeared, by the compariſon of 
above eleven hundred obſervations taken here ſince the new inſtruments 
were fixed yp, that the difference did no-where amount to more than a 
minute: it may therefore be reaſonably concluded, that ſo far as it will 
depend upon the lunar tables the true longitude: of a ſhip at ſea may in 

all caſes be found within about half a 9 and W much 
nearer. 


This nil and moſt Important article being eſtabliſhed upon 

5 ſuch full evidence, it remained to be examined within what limits the 
errors _— from obſervations actually taken at ſea cauld 0 con- 
tained. | | 


In order to determine this point 1 computed the ſhip's langitude 
tom cach of the obſervations made by Capt. Campbell, and, upon 
comparing the reſults of ſeveral that were taken near the ſame time and 
under the like circumſtances, it appeared that in general the obſerver 
was not liable to err more than one minute in judging of the apparent 
contact of the moon's limb and the object with which it was compared. 
Now this being nearly the ſame error that Would be found to obtain 
if the like obſervations were to be made with the fame inſtruments on 
dJand, it may hence be inferred, that in moderate weather the motion 
of the ſhip is no otherwiſe an impediment in this ſort of obſervations, 
than as it renders the repetition of them more tedious and troubleſome _ 
to the obſerver, which yet ought by no means to be omitted ; hecauſe 
if each ſingle obſervation be liable to an error of a minute only, by 
taking the mean of five or ſix the error on this head may be ſo far di- 
miniſhed as to be of ſmall moment. 


But although the obſervations which L firſt received proved how 
nearly they could correſpond with, each other, yet they were not ſuffi- 
cient to determine whether che angular diſtances of the moon from the ſun 
or 


3 


[ exm ] 


or ſtars were truly meaſured by the inſtrument. Obſervations; which 
were afterwards communicated to me, enabled me in ſome meaſute to 
judge of this particular; ; Capt. Campbell having, at my requeſt, taken 
ſeveral diſtances between ſome of the principal fixed ſtars; but there 
ſtill remained ſome doubt how far the obſerved diſtances of the moon's 
limb. might be affected by the inter poſition of the dark glaſſes, which 
ow be uſed in making thoſe obſervations; and as this may be the ſource 
of conſiderable errors, not eaſily to be diſcovered or diſtinguiſhed from 
others that may ariſe from the inaccuracy of the diviſions of the inſtru- 
ment, or an improper adjuſtment, &c. I could only judge of the amount 
of thoſe ſeveral errors, when blended together, by comparing the ſhip' $ 
longitude deduced from the obſervations taken on different' days with 
the longitude per account, or, which was more eligible, with her lon- 
gitude collected from her rage! with reſpect to ſome known point of 
land! in view. 


The obſervations hic! you beit me that were e made by Capt. . 
. on a cruize near Cape Finifterrt, between Feb. 20 and March 2, 
'17 757 (by the mean of x hy 30 taken on fix different days or nights) 
gave the longitude of that Cape about nine degrees weſt from Green- 
wich, on ſuppoſition that the inſtrument meaſured the true angle; but 
if a correction Was applied, which obſervations of the fixed ſtars that 
were taken afterwards ſeemed” to require, then the longitude of that 
Cape would be about half! a degree leſs: the books of navigation give 
its longitude a about nine degrees and a x quarter, | te 
* The obſervations above eerie to were taken with the circular in- 
ſtrument conſtructed upon the plan propoſed by Mr. Mayer, though 
| they were not made in the manner he intended, Capt. Campbell think- 

ing it too inconvenient to attempt to do it on ſhip-board; but as the 
principal uſe of this conſtruction is to obviate the inconvenience pro- 
ceeding from the inaccurate diviſion of inſtruments, and as that might 


. g be 


tions on board the Royal 78 in tb crlizes near * 
17 * and 1 Io. | | 


"PF er 4 


VoiMiciendy removed by the cire and exec with which Mr: Bir 
is known to execute thoſe that he undertakes to make; 'a ſextant of a 


radius, twice as long as that of the circula Inſtrument; was made by 
bim, / and'afterwards uſed by Capt. Campbell 3 in taking feveral obſerva- 25 


By the mean of dete different days or wha ebBrvitlons (great 


part of them being taken when Uſhant was in fight, and the reſt when 


the ſhip's bearings from thence might be pretty well aſcertained) I 


found the longitude of the middle of that iſland to be about five degrees 
and twenty-three minutes weſt from Greenwich. 


m Wi deduction I ſuppoſed that the inſtrument thewed the true 


angle; but whether it did ſo or not, the mean reſult would be nearly 
the ſame, as the moon was ſometimes eaſtward, and at other times 


weſtward of the objects with which ſhe was compared, eſpecially if the 


error was not very great, and the number of obſervations taken on 
both aides was. nearly the ſame. * 


It appeared by the near correſpondeney of the different days obſer. 


_ vations that my ſuppoſition was not ill founded, becauſe the greateſt 


difference between the mean reſult and that of any particular day 
amounted in one caſe only to thirty-ſeven minutes in defect, and the 
greateſt difference in exceſs was but twenty-three minutes; ſo that the 


extreme reſults. of theſe twelve days obſervations differed from each 


other but about one . of longitude. 


This indeed is ſo near a correſpondency as cannot reaſonably be ex- 


pected to obtain in general, and I would by no means attempt to infer 
from hence that the longitude found by obſervations of this ſort may 


in a al caſes be e upon within one degree; but 1 beg leave to a 
obſerve, 


[- ww 


He, that W extraordinary 3 may have concurred 
to produce ſo near an agreement in this particular caſe, the event is 
- ſuch as may give reaſon to hope, however great the difficulties of find- 
ing the longitude by this method ſeem to be, that they are not inſu- 
_ perable, or ſuch as ought to deter thoſe whom it ne 
from n to remove them. I am, | 


| 8 "P R, 


Your moſt obedient bumble Servant, 
A Copy. , 
| Join Io BE TSo. JAMES BRADLEY. 
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e 2 f FINE bsi of FA + Diftance Fi is Moor j 
from the Sun and Stars taken by Capt. J. CamenELL on board 
the Royal George, near or in Sight of Uſhant, with a 
B 27 Hadley's Sextant mad: by Mr. Binp; the Computa- 

ions being made by the late Dr. Baal EY; referred” to in 

the Jos Letter. 


AY aken from a Matnlieiet Peper of Dr. BraLey* 8 Writing, e commu- 


Date of Object. 5 5 


* of No 
Obſerva- | Diſt: was | [Ship W. of | of ſor E. of Ship| of Uſhant. 
tions. obſd from ) Greenwich. |Obſ*|in Long. 
9 / i K 4 1 | 
Sept. 9. © Els. 5W| 6|W + 65. 11 W 
*739 3 , LS 3 
June 20 WI . 49 7E — 46 
July 1 JF V 8 5 
July 18 3 a Uſhant in Sight. 
July 19 O Wis . 53 19-16 — 235 90 -- . 
July 20 [WJ . 31 4 E — 45 446 | : 
July 29 O 11 7E — 32 5 . 45 I Uſhant in Sight. 
| | : IDES. | REM WE \ A great Sea and 
Jjaly 3t |. © JE6 +47 Jag — 11 &.. 36 _ Hong Gale, 
| | . 5 = CT Uſhant in _ 
Sept. 9. Aldevaran Wis 42 6 E 310 
Sept. 14 © JWj5 : 40 7 E — 20 |; 20 
Sept. 15 ON WII . 34 11 E — 10 6 . 24 
Sept. 17 O 0 io E — 29 \y5 . 10 | Uſhant in Sight, 


. [Uſhant W. 


nicated by Capt. CAMPBELL. 


Longitude [ 


Hence the mean Longitude of the Middle of the 
Iſland of Uſhant 1s 


7 


23 


— a 


And the greateſt Error in Exceſs 195 by the Obſervations of July 1, 1759; and 


the greateſt Error in Defect 37/ by the Obſervations of July 20, 1759. 
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No. VI. 


Copy of a Memorial prefented to the Commiſſioners of the Lon- 
gitude, by the Rev. Mr. Nx VII. MasKELVXE,  Apronomer ' 
n on the 9th. of F rowy 1765. 


To the Honourable the Commiſſieners for the n 
of the Longitude at Sea. 


IN my voyage to S.. Helena, and return N I made frequent 
- obſervations of the diſtance of the moon from the ſun and fixed ſtars 
with Hadley's quadrant, from which by the help of Mayer's printed tables 
I computed the longitude of the ſhip from time to time; and, from the 

near agreement of the obſervations together, but principally from their 

; near agreement with the making land when the ſhip's common reckon- 

ing was very erroneous, I'inferred that the longitude thus determined 
would never err a whole degree * 


Soon after my return from: St. Helena, I publiſhed my book intituled 
6 The Britiſh Mariner's Guide to the Diſcovery of the Longitude at 
„Sea and Land within a Degree, by Obſervations of the Diſtance of 
c the Moon from the Sun and Stars, taken with' Hadley's' Quadrant,” 
in which I endeavoured to deliver all the - nceeffary inſtructions with 


* If my obſervations of four different nights made near or in ſight of Scilly and the 
| Lizard be compared with the corrected longitudes of theſe places inferred from Mr. J. 
BR ADLEx's late obſervations made at the Lizard, the obſerved longitudes will in none of 
theſe four inſtances appear to have erred quite half a degree... See Brit, Mar. Guide, p. 
112,113, and Preface to Nautical Almanac of 1771. 


g. g. : thats 


L v.. . 


that fullneſs, and at the ſame time that plainneſs, which might render it 
intelligible to and practicable by ſailors acquainted only with the com- 
mon practice of navigation; nor have my endeavours proved pnſucceſs- 
ful, ſeveral commanders and mates of ſhips in the ſervice of the Eaſt- 
India Company having practiſed the method explained in my book in 

their late voyages to the Eaſt-Indies and China with the ſame exact- 
neſs ; as 1 had done myſelf, namely that of a by ql 


As the trials made by theſe gentlemen ſeem to me fafficiently to prove 
the practicability of the method, and at the ſame time to afford the 
higheſt probability that, with the aſſiſtance of this Board, it may in a 
ſhort time be brought into general uſe, I think them deſerving your 

attention, and therefore defire to lay before you the certificates of the 
commanders of two Eaſt-India Company's ſhips, ſignifying the uſeful- 


_ nels and certainty which they have found theſe ablcrvations to be of 1 in 
t Mir 0 TIRE 9 | 


For vu further ſatisfaction I have defired ſome of the mates belong- 
ing to theſe ſhips to attend the Board with their journals, and ſome 
abſtracts containing the reſult of their obſervations in a conciſe view, 
compared with the- ſhip's reckoning and with the making land. Theſe 
gentlemen are Mr. James Lauder, firſt mate of the Egmont Eaſt-India 
ſhip, Charles Mears commander; Mr, Robert Scott, third mate of the 
Speaker, Fames Dewar commander; and Mr. Jobn Horſely, fourth 
mate of the Glatton, Richard Doveton commander, who are ready to 

ſubmit their journals, and the reſults of their obſervations, to your in- 


ſpection and judgment, and to anſwer any queſtions that ſhall be ” 
poſed t to them by the members of this Board. 


1 88 already obſerved that the longitude deduced from ſuch obſer- 
vations by myſelf and the above-mentioned gentlemen, with the help of 
Mr. Mayer's printed tables, always came within the degree; but as I am. 
informed that Mayer's laſt manuſcript tables are much more exact than 


the 


5 


— Ney be preſumed that the Dunn deduced from 
them will come new within a degree. (ROT. 36 


ok me alſo point out . circumſtance wk e to deter- 
mine with greater accuracy the longitude by obſervations of the moon; 
this is a method of examining the adjuſtment of the quadrant by mea- 
ſuring the ſun's diameter with the index placed alternately before and 
behind the beginning of the diviſions; half the difference of the two 
meeaſures being the correction of the adjuſtment of the quadrant; 
whereas in my former voyage to St. Helena IT examined the adjuſtment 
of the quadrant by the horizon of the ſea, which is liable to much 


greater uncertainty. Accordingly, both in my voyage to Barbadbes and 
return, I found my obſervations to agree ſtill nearer together than in my 
former voyage; and made Barbadves, by my laſt obſervation before my 
arrival there, within half a degree of the true longitude; and at my re- 
turn home I made the Iſle of Wight, by obſervations taken 24 hours 
before, within 16 minutes of its true ſituation. I alſo ſeveral times de- 
| termined the longitude of the ſhip by obſervations taken with two dif- 
ferent inſtruments near the ſame time, namely the Hadley's ſextant put 
into my hands by order of this Board, and my own Hadley's quadrant, 
which I had uſed in my voyage to Sf, Helena, and the longitude by 

both always agreed to ten minutes 1 


* 


I flatter myſelf that the facts and experiments here recited will ap- 
pear ſufficiently vouched to you from the certificates and teſtimonies 


| + So near an agreement may at firſt ſeem extraordinary, a5 it anſwers to a A of 
only 20/ between the obſervations made with two different inſtruments ; but it ſhould be 
conſidered that, by taking the mean of a number of careful obſervations, one often nearly 
annihilates the error of obſervation : however, as I only appeal to facts, ſo I think proper here 
to add, that having ſince the time when this paper was wrote computed ſome other obſer- 
vations of the longitude made with both inſtruments, a difference occurred of half a 
degree or 30 minutes of longitude, which is a very ſufficient degree of exactneſs, as well 
as proof of the certainty and utility of this method of finding the longitude at fea. 


7 — of 


of the gentlemen who have made theſe trials; and Iam authorized by 
them to ſay, that they humbly apprehend that nothing is wanting. to 
make this method generally practicable at ſea but a Nautical Ephe- 
meris; an affiſtance which with | 
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No. VIE 


2 of a Letter from Mr. CARL ES Mikes, Gunny of 
the Egmont Eaft-India Ship, to the Rev. Mr. MasxzLvne, 
Th Ot 1 


STIR Be Curt, St. Mary Av, Feb. 7, 165. 


 WouLD with pleaſure give you ſome particulars of the obſerva- 
1 tions I made of the longitude in the courſe of my laſt voyage, in 
purſuance to your defire, but that Mr. Lauder, who was chief mate 
with me, will attend the Board of Longitude next Saturday, which 
makes my ſaying any thing here ungeceſſary, as he made not only ob- 
ſervations at the ſame times I did, but alſo many when I did not ob- 
ſerve. I ſhall only add, that we found our obſervations very uſeful, 
and not difficult, each obſervation not taking up more than four hours 
time to find the reſult, which always (when made near land whoſe 
longitude was correctly known) agreed within one degree, ſeldom a 
greater error, I am, 


11K 
With much Efteem, 


Your moſt Obedient Servant, 


4 Copy. 5 
Jonn IBBETSON. : CHARLES MEARS. 


h h No. VIII. 


No. vin. 


| a of a a | Coptifats FEY e. 7. Ta xs Dewan, Commander 
f the Speaker: as: Ship. uy. 


T Hz R EY certify that the method of finding the — at 
. ſea by obſervations of the moon, as explained in the Rev. Mr. 
Maſcelynès Britiſh Mariner's Guide, has been practiſed by the officers 
on board of my ſhip with the greateſt ſucceſs, 1 _ very uſeful 
in the Cm of the _ | 


1 o not [ 211 E 5363s 
A Coy. 5 "JAMES DEWAR; 


Joux IBE TSR. 5 8 commander of the Fonda 1 
e OS | Company's oy r rope * 


No. IX. 


LS 
LCC XX 
5 $ # 'Y . * * 0 


* 7 a Rin 925 the ond of. Eau, dated. 
Y February 95 1765. * 


IT.a meeting of the Commilionem appointed by acts of parlia- 
A ment for the Diſcovery of the Longitude at Sea, &c. which was 
1 at the nee on e, the 9th of February 90 5, 4 


* * SENT, 


The Right Hom: Karl of Egman, Firſt Lord Commiſtoner of the f 
Admiralty, 


The Right Hon. Sir John Cuft, Baronet, Speaker af: the  Hopſe of 
Commons, f 

The Right Hon. Lord Viſcount Barrington, Treaſurer of the un 

Sir William Rowley, K. B. Admiral of the Fleet, 

Henry Ofborn, Eſq; Admiral of the White, 

Charles Knowles, Eſq; 

The Hon. John Forbes, | ads of the Blue, 

Sir George Pocock, K. B. 

The Right Hon. Earl of Morton, \Prefident of the- Royal Society, 

The Rev. Mr. Maſeelyne, Royal Aſtronomer, 

The Rev. Mr. Hornſby, Savilian Profeſſor of Aſtronomy at Oxford, 

Mr. Waring, Lucaſian Profeſſor of Mathematics at Cambridge, 

The Rev. Mr. Shepherd, Plumian Profeſſor of Aſtronomy and Experi- 

mental Philoſophy at Cambridge, 
Philip Stephens, Eſq; Secretary of the Admiralty, 
George Cokburn, Eſq; Comptroller of the Navy. 


F ” * b 5 5 
11 | CNY H 


4 mae Rev. _m . Nevit Myſt was read 
5 ——— following, Ul een e 
N M64 act. pd £ 


I Here the fu 5 "the memcrial recited. - 3 


Op _ 110 


11 he dene per! , ho Ye at:ending by Mr. me 8 e. 


ſire, S. Miliz le g but ar N LeE 
5 % 


„dans 


r Mr. James Lauder, chier Mate of the Neue I 
M James Stephens, late Sixth Mate of the Sealer [ 


Mr. Robert Scott, Third Mate of ditto - 
Mr. Jobn Horſeh, F ourth Mate of the Glagton 


Eaſt-India 


Were then at his requeſt called 3 in ſeparately and examined as to the 
utility and practicability of the above-mentioned obſervations; they 

produced their journals and ſome abſtracts of the reſults of their obſer- 
vations, and all agreed in teſtifying that they had determined the longi- 
tude of their reſpective ſhips from time to time by obſervations of the 
moon taken in the manner directed by the aforeſaid book, and found 
the ſaid obſervations eaſily and exactly to be made, and that the longi- 
tude reſulting always agreed with the making of land (near the time 
of making the obſervations) to one degree; that they could make the 
calculations in a few hours not excceding four hours; andare of opinion 


= that, if a Nautical Ephemeris was publiſhed, this method might be 


 eafily and generally practiſed by —_— A 266 then withdrew, 


The Board having taken the matter into conſideration came there- 
upon to the Rowing. W VS, 


RESOLVE D, 


THA T it is the opinion of this Board, upon the evidence given . 
the utility of the late Profeſſor Mayer's lunar tables, that it is proper 
the ſaid tables ſhould be printed; and thac application ſhould be made 

WT 1 | Pen to 


* See No. VI. P. cxviI. 


[ * 1 


to JO for power to give a ſum not exceeding 5000 J. to the 
widow of the ſaid Profeſſor as a reward for the aid tables, part of 
' which have been communicated by her fince her huſband's deceaſe; and 
alſo for power to give a reward to perſons to compile a Nautical Ephe- 


meris, and for authority to print the ſame, when compiled, in 2 order to 
2 the faid lunar tables of general ley. | 


ö 4 2 : a 4: J * . $ > — 5 - ; * - 7 > 
oy ene ys. ta AS Finke) Sar nes W 
| I Nee 0 "ll SI. ii „ Y III 4, VS 
4 2 * m_ 2 : ; Th , 15 | " 2 1 | FY : ©. | - | 


Joan IBBETSON. 


No. X. 


„ 
ey 


— 1 — n 
— 
= — 22 —— — 
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. * 


« a — 


e 


ay oF Ship Mar the: erde er the Method of | 
| Profeſſor Mayer 5 Lunar, Tables; calculated ** Oarſten : 
N iebubr, 


3 


Sent to the Board of Longitude, together with a Second Copy of 
Profeſſor Mayer's Lunar _ by his Widow in the Year 1766. 


-Y 307 9 | . * Ks | 
nei av 2 itude by — 4 N N 5 
| Date of ovica.” P's of Ship from[& Diſtances|of Point of ſof Point of - 


Obſerva- Dit. was Paris ” the Ship E. or Land from Land from Name of Point of 
tions. 5 obſ” from W. of ſome Paris per Mr. Robert-| "ne SITY 
oe , - |Obſerva- ſſon' b dl (19 5 1 | 
#416 * 51 | T 41 d. ; F*\ry Pe An 9 | . . 1 
1761 E CE A 2m | 
April 12 Spiea- _ und 5 38 W| 10. 83 Wir, 7 W]|Cap' 1 
JApnl 14; Pollux. Wl -4...,30 N12 ..-10 Wit | W|Cape St. Vincent. 
Ditto |Spica Virg. Wr 30 Wir 23 WCape St. Vincent. | 
April 25 Antaces, Wlo.. 8 E 8. 30 W. LL WiCape — | 
{April 429} 0 Wig . 36 E795 . 48:W| 5 . 18 W 2 
Do, agai O WS 36 RA 7s 8 W W 
[May 8 „ EI. 14 W 2 . 34 E E. Marſeilles. 
May 12 [Spica Virg. ETW. 8 ENT i 2 E Marſeilles. 
7 oY 13 wn : Eee 7. 13 , 7. © E |Marſeilles. E 


No. XI, 


No. XI. 


6 nib oft a Latter from: My. — Roping Engineer 
to the Eaſi-India Company, to Mr. Jorn Brap; Mathe- 
| matical-Inflrument-maker, dated Fort St Did „ Sept. 
24, I 750, . 


FOUR * * two ſmall Hadley S We obſerved with on band; they 

were much exacter than any in the ſhip. Thave I believe forty 
obſervations made for two months together with both, where the 
5 greateſt difference between them is no more than two minutes. If you 

could make one of the ſame conſtruction, with a ſmall ſhort teleſcope 
(inſtead of the tube) which ſhould magnify three times, by ſach a qua- 
drant, of a ſize to be relied on to a minute, the longitude & hy Halley's 
tables may certainly be found to a degree. This we have practiſed, 
even with your ſmall ones, with moſt extraordinary ſucceſs, and have 
made land ere in defiance of all the journals in the chip, &c. 


BENJAMIN ROBINS, 


* Mr, Bird acquaints me, that theſe ſmall quadrants were e only of 7 ws radius. 
N. A. 


os To peeent miſtakes or cavils, it may be proper to remark here, that in calculating 
the moon's place by Halley's tables the error of the ſaid tables found by Dr. Halley him- 
ſelf, from his obſervations made at the diſtance of 18 years before, was to be applied as a 
correction, the errors returning regularly in that period of time; without which correc- 
tion thoſe tables are liable to an error of 5 minutes or more. See the precepts prefixed te 


the tables. 
No. XII. 
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taking notice of a letter ſigned Verax, in which he tells the public 
that at a late meeting of the Commiſſioners for the oogltads Mr. 


Harriſon s ſea-clock and. Mr. Mayer 8 ſcheme and 3 inſtrument for find- 
ing the longitude at ſea by obſervations of the moon, were taken into 


conſideration, &c, that Mt. Mayer's project was tejected, as attended 
with too great difficulties and uncertainties in making proper obſerva- 


tions of the moon at ſea; beſides che perplexity of u tedious computa- 
tion from his lunar tables. This is a miſrepreſentation of the fact: 
Mr. Mayer's ſcheme was not rejected, but on the contrary a ſecond in- 


ſtrument, with ſome improvements, was ſent to ſea, and a third or- 


dered to be made for further trials; but whether any ſuch trials have 
been made I have not yet heard, 


He next gives a tranſlation from the Abbe de la Caille. ] ſhall only 


take notice of that part of it (p. 554, A) where it is ſaid, that in the 


moſt ſimple and familiar of all obſervations, that of the ſun's altitude at 
noon, two obſervers, with good inſtruments and carefully rectified, dif- 
fered 5, 6, 7, and even 8 minutes from each other, &c. That the 
French obſervers differed 8 minutes from each other may be true; but 
then they have either been bad obſervers, have had bad inſtruments, or 
they have not been carefully rectified, or rather theſe three faults have 
concurred to make up this wide difference of 8 minutes, 


7 have 


I a 5 8 


I have often heard ſea-faring gentlemen a that even in a nh ſea - 
good obſervers ſeldom differ more than two minutes from each other , 
but, not ſatisfied with this, I defiggd Capt. Campbell, then of his ma- 
jeſty s ſhip Eſſex, to ſend me ſome obſervations; accordingly the Cap- 
tain obſerved with one of the inſtruments for taking the moon's diſtance 
from the Rars,” Licut. Ho-n? and Mr. Fohn Bradley with each a Had. 


ley's quadrant, all made * * * he obſervations were as 
follow : : 


2 2 | ' e Gp 
. Captain Lieut. Herne Mr. Bradley. 
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oy I | Be No XII. 


8 — 


N. a voyage to St. Helena in the year 17615 Mr. Waddington and 

myſelf generally agreed to a minute in our obſervations of the 
ſun's meridian altitude; and, in my voyage to Barbadoes, I ſeveral 
times took the ſun's meridian altitude with two inſtruments, and never 
I found a difference of aboye a minute. 
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i ene tritr ffn ow diw boils ; ibirom 2'as} ods 200 aggyy 
4 Methodus longitudinum promota — — 337 
Ad methodum longitudinum promotam additamentum 385—44 
Uſus tabularum æquationis temporis — — 45 &ẽ 46 
Uſus catalogi locorumn—— — — 97 48 
Uſus et explicatio tabularum motus ſolis — 49—6T 
Uſus et explicatio tabulæ refractionum aſtronomicarum 62—65 
Uſus et explicatio tabularum motus lunæ — — 66—89 
Preface „ — yg 
Ude of the tables of the equation af time 97—99 
Uſe of the catalogue of places | 99 & 100 


Explanation of the uſe of the tables of the motion of the ſun 101—1 14 
Explanation of the uſe of the table of aſtronomical refractions 115-120 
Explanation of the uſe of the tables of the motion of the moon 121—136 


Tabulæ æquationum temporis — — — 1X III 

Catalogus locorum geographicus — —— 

Tabulæ folares — — — — V—XXXII 

Tabula refractionum aſtronomicarum — — XxXXII 

Tabulæ lunares — — — — _. XXXV—C 

Papers relative to the foregoing Tables — Ci - cxxx 
» 


Partly Typographical, "Ay in the Author's Copy. N 


P. 39. Lon 3 againſt "a x, carry 157 10% below the 1. 
P. 49. Exp icatio Uſus Tabularum, line 3, for XXIV read XXXII. 
P. 50. line 10, for inftitutis read inſtitutus. 
line 19, for p. xv read p. xx. 
line 20, for p. xvi read p. xx11. | 
. 56, laſt word at bottom, for addictus read additus. 
P. 114, line 11, after to, infert be. 5 1 
P. x111, Solar Tables, Feb. 6, No. 111 2 read 63. „ . 
P. xiv. April 3, Pr. qu. read 12, 8. | 
April 2a, Pr. Equ. read 15,4. 
P. xv. May 4, Pr. qu. read 17,1. 
P. xviII. At Dec.. the 5 2 not appear, 


P. xxx1, Diff. between ©. 5 30 7 26. 0, for 10 $547 read. 10 56. 5 


Mutat. to .; 25 30 for 23,1 read 241. 
| Mutat. to o. 26. o for 23,5 read 24,5. 
Mutat. to o. 26 . — for 24,0 read 25,0. 
Mutat. to o. 27 . © for 24,5 read 25,5. 


P. XxxvII. Lunar tables, A. D. 1600 long. med. » for 7 8 * 28 1. . 


/ . 
P. xxxix. A. D. 1600 long. med.) for 3 C7 17 34 read-q . 7. £6: 
| "= 5 1640 long. med. ) foro. 13. 27 22 read o. - 7 7 30% -- 


P. xII. add 1 to long. of & from 1800 to 180), both . 

1. LVIII. Tab. 1x under 8. fr, — os Pg 

P. LXXIIL, Tos 8 for 2 . 12,5 read 60 13 

p. Lxxv. Reduct. par. Eler Long 60. Par. æqu. 57, for 11.6 read 11,1. | 


| 4-4 2-4 > 
. long. 5 25 lat. 1, for O. 21. 37 read o. 21. 57. 
P. LXXxxVI. To long. 1. 6 lat. 4, for 1. 23. 6 read 1. 23 . 16. 
P. LXxXxVIII. To long. 2. 21 lat. 1, foro. 4.17 read o. 4. 27. 
To long. 2. 22 lat. 1, for o. 3. 48 read o. 3.58. 
e 2. 23 — 8 3.18 1 


P. xc. 'Declia, Eelip. 15 lat. 1, for ; . 13 read 1 3•0 


A\ 
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